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CHAPTER  T 

GK(10RAI>in(VI.    DISTniRUTIUN'   OF   WHKAT   I\    AMKRIf.V 

TiiK  subject  of  whrat-growiiis;  has  engatrod  nnich  atten- 
tion of  late  years  from  seientifie  workers  l)otli  in  Europe 
and  Araei^ica.  ami  not  only  has  our  knowledge  heen  in- 
creased, hut  Ihi'  prime  imixtrtanci;  of  wheat  in  the  woild's 
markifs  has  been  iirouaht  piominrntly  to  tlie  front. 

An  investigation  into  th(>  conditions  of  wheat-growing 
in  any  continent  must  take  into  account  many  factors- 
physical,  economic,  and  political. 

.\inon^f  th(>  phyNical  factors  which  conti'ol  tlii^  growth 
ol  wheat,  those  of  climate  and  soil  ;tre  most  pi  'ent  :  \et 
our  kriowlcdL'c  of  their  eiTects  on  this  c(M-eal  is  as  v(>t  far 
from  lieing  perfect  .  but  rcsi^anh  in  recent  yc.irs.  nnd  the 
impetus  given  to  scicutitjc  aL'iicuIt ure  at  the  present  time, 
would  seem  to  hold  out  inicht  pro>pects  for  the  future. 
Even  with  oiu^  pre-ent  knowledge  it  i>  possible  to  fix 
roughl\  the  latitudinal  lange  of  wheat,  to  detcrunnc  the 
regions  v,  lur(>  tlu^  ditVrn.nt  iyyv<  of  ^vheat  may  be  yrown, 
'""'    '"   '"''in    ;!ii    appi'oximately   a(cuiat(^   cohc.>ptioii   of 
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what  the  yield  will  l)o  under  various  conditions  of  soil 
and  climate. 

To  estimate  the  effects  of  economic  factors  on  wheat- 
L'rowina  is  a  task  of  great  difficulty,  and  it  is.  ]ierlia])s, 
impossible  to  gaufro  wholly  their  control.  Nevertheless, 
we  can  diaw  comparatively  safe  conclusions  as  to  the 
effects  of  such  economic  controls  as  the  ))ricc  and  yiv^ld  of 
wli(-at.  the  rent  of  wheat  land,  the  quantity  and  quality 
of  the  labour  emi)loycd  in  the  wheat  regions,  and  the 
transportation,  storace.  and  marketing  of  wheat. 

Tlie  political  controls,  which  must  be  investigated,  arc 
such  factors  as  tariffs,  the  various  forms  of  tenure  of 
wheat  land,  the  standards  of  comfort  among  the  wheat 
Ln'owers.  and  th(>  character  of  the  (Jovernments  of  tlic 
various  comitries.  Th(>  ctTects  of  these  j)olitical  controls, 
like  the  ]ihysical  and  economic  controls,  can  only  be 
ajiproximately  estimated. 

America  provides  an  excellent  ojijiortmiity  iov  the  study 
of  tlie  contiols  of  wheat-growing,  ami  the  importance  of 
this  continent  in  the  world's  wheat  trade    should  make 
uicrchanls  and  agriculturists  keen  1o  >tudy  pre■^e^t  con- 
ditions,  and   to  be  a})le  to  foreca.sl    to  some  extent    th(> 
futin'(>   of   whcat-u:rowing   in    the   Xcw   World.       .\n   en- 
deavour has  \H-vn  mad<-  in  the  following  cha])ters  to  give 
tlie  etficts  of  the  various  t'ontrols.  and  to  estimate  the 
probabilities  and  |iossil)ili1  iiNs  of  wheat-growing  in  America. 
Wheat  was  first  (Miltivated  in  the  Xv  w  Woild  nboiil  th(> 
third  decide  (if  the  sj-.tocntli  century,  but  the  iuiporlancc^ 
ot    \nicrica  in  the  world's  wheat  markets  practically  dates 
from    Iscn    wlicii  trans])ortation  facilities  had  developt>d 
in    the    ivi-tern   I'nited   States.      Canada   ami   .\rgeiit  iiia 
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have  come  rapidly  to  the  front  during  the  Last  twenty 
years,  and  bid  fair  to  permanently  surpass  the  United 
States  in  the  future  exportation  of  wheat. 

The  migration  of  wheat  depends  on  man.  and  in 
Amcriea  has  largely  depended  on  Europeans  ;  naturally, 
therefore,  its  spreading  has  been  mainly  in  a  westerly 
direction,  followhig  the  development  of  transportation 
systems.  This  is  well  seen  ui  the  United  States,  where 
the  geographical  cta'-e  of  wheat  production  has  kept 
moving  steadily  to  the  west  (possibly  the  future  may  see 
an  eastern  movement). 

The  following  table  illustrates  this  movement  : 


Position"  of  the  Cextrk  of  \\'heat  PRonucTioN  in 
THE  UxiTi.n  States,    is.lO — 1900. 


census 
\c  ir. 

N.ltl; 

1  Latitude, 

\ 

iM.-iO 

U) 

M'  l.S' 

Isou 

;i9 

X)'  09" 

ISTO 

-10^ 

;!<»'  17" 

Issu 

10 

•,W  1  1" 

IsiiO 

■M 

;i;i'  :,:;■' 

r.MHi 

11 

:vy  lit" 

.Ap)  roximatc  F-'THtion  liy  Im- 
II'  itaiit  Tuwiis. 


bl    [iH'  I'J"        '>'  miles  rast-north-oiist  of 

Coluiubus,  Ohio. 
8b'    1'  38"        18  V  ilcs  norrli  hv  past  of 

liuliimapulis,  Iiulianii.       I 
88'  18' 40"       H->     milfs     north  -  fast     of' 

Spriiif^jficld,  Illinois. 
00    ;iO'  If."        m    iiiilfs    iiortii-wcst    of 

Sjiriiiirfu'Id,  Illinois. 
>J:;      0'  IS"        i:is  ujilfs  south  hy  cast  of 

I>(s  MoiiU's,  lowii. 
y-l'"  o9'  2;V        TO     iiiilrs     west     of     Dos 

.Moine.s,  Iowa, 


A  glance  at  the  (able  shows  that  (ho  centre  has  moved 
ill  this  period  of  fifty  years  l.'J^  0  :U".  or  about  (Iso  miles 
tc  the  we-^t  'i'lic-  nurthuaid  luoveiiietit  wis  a  Ik  Hit  tiinetv- 
niiie  miles.      Thu  latitude  variation  was  marked  bv  slight 
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fluctuations  for  forty  years,  and  then  in  a  single  decade 
wheat  moved  more  than  two  degrees  northwards,  owing 
to  rai.i.l  expansion  in  tlie  North-West.  The  p-eatest 
westward  movement  was  in  Uie  first  decade  (lS50-lstJ()), 
amounting  \o  more  than  2<M>  miles.  The  westward  move- 
ment in  the  ten  years.  1. s 'JO- 1 ',)(»».  was  a  little  less  than 
100  miles.  Probal)!y  wheat  will  now  movi^  in  a  southerly, 
as  well  as  an  easterly,  direction  in  the  United  States  as 
popu'  it  ion  increases,  and  land  grows  in  value. 

A  similar  tendeiU'y  for  wheat  to  migrate  to  the  west  is 
very  noticeable  in  Canada,  and  in  Argentina  to  a  smaller 
extent.  Tn  Canada  at  the  present  time  there  is  also  a 
northerly  movement  of  wheat,  largely  due  to  the  intro- 
duction "of  hardy  varieties  of  wheat  ;  in  Argentina,  also, 
a  movement  towards  the  south  is  evident,  this  ^outhe^ly 
direction  corresponding  to  Canada's  Tiortherly  direction, 
when  considered  latitudinally.  The  wheat  areas  are  beuig 
extended  into  colder  regions,  where  but  a  few  years  ago 
it  was  considerefl  itnpossible  for  wheat  to  grow. 

It  ha-^  been  denied  that  wheat  can  be  rai>ed  in  Canada 
iidilh  "f  .-),-)  degrees  north  hititude.  but  this  notion  has  had 
to  l)c  abandoned,  for  wheat  is  gradually  creeping  nearer 
■xm\  nearer  to  the  Arctic  Circle.  At  Sitka.  Alaska. 
.-)(•>  de'irccs  north  latitude,  spring  wheat  matured  in  lUoO 
and  1'.)<'1.  In  the  l\'ace  River  Valley  wh(>at  has  been 
successfully  ^rown  tor  some  years  p:ist,  and  at  Fort  \'er- 
milion.  north  latitude  r)S-4  degrees,  there  is  a  roller  mill, 
whose  capacity  is  thirty  tive  barrels  per  day.  and  the 
V, heat  iiionnd  in  this  mill  is  all  grown  in  the  vicinity. 
Wheat  hiis  been  harvested  at  Fort  Sunpsou  in  north  lati- 
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(Ir  til  s  tiegrees.  and  at    Dawson  City,  01  I'-jgrees  north 
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lalitiulo.  wlicat  has  iiiatiind  in  favourable  seasons.  In 
the  more  northerly  traets.  however,  present  faetors  show 
that  the  ehanc'es  of  failure  are  too  inan\-  for  wheat  cultiva- 
tion to  he  a  conimereial  success. 

'{'lie  latitude  range  of  wheat  in  Xorth  America  may  bo 
said  to  lie  between  the  parallels  of  latitude  .'Jo  degrees 
north  and  (lo  degrees  north.  Vov  successful  wheat-grow- 
ing on  a  commercial  l)asis  the  limits  are  :{.")  degp-es  north 
latitude  and  ."i.-)  degrees  north  latitude,  whh  more  chances 
of  expansion  in  a  northerly  direction  than  a  southerly  by 
the  inlrodu.ction  of  cold-resisting  wheats. 

If  .Mexico  and  the  Pvcpublics  of  Central  America  arc 
included  whh  Xorth  America,  tlu^  latitude  range  of  wheat 
would  he  from  Nicaragua  lo  the  .Mackenzie  River,  which 
reaches  over  .")(>  degrees  of  latitude.  These  coinitrics.  with 
the  exception  of  Mexico,  however,  produce  a  ver ,"  small 
amount  of  wheat. 

In  South  AuK-rica  wheat  is  grown  both  south  and  north 
of  the  I'](iuator.  but  the  commercial  wheat  regions  all  lie 
to  the  south  of  the  Kquator.  'I'he  latitude  range  south 
of  the  Kquator  lies  between  the  ])arallels  of  latitude 
n  degree  and  45  degrees  south,  but  the  commercial  wheat 
regions  lie  between  the  parallels  .'M  degrees  south  and 
(2  (l(i:rec.>  >o',ith.  with  possibilities  of  d(-velopment  to  the 
-outh.  Xoith  of  the  Ivjuator  wheat  langes  to  the  north 
of  South  .\iucri- a  in  \'enezuela  and  Cohnnbia.  almost  to 
the  paialK^I  of  10  degrees  north,  but  all  the  wheat  regions 
north  of  the  Kquator  produce!  exceedingly  .^mall  amounts 
of  wheat. 

Another  factor  ha\i^^  it>  influence  on  the  range  of 
wheat  is  altitiide,  wliich  ma\-  be  considered  as  the  com- 
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plomont    of  latitudo.     Tu  Colombin   and    Ecuador,   at   a 
h.icdit  of  10.000  feet,  wheat  is  cultivated  on  the  Kquator^ 
Inl^outh-Western   Arizona  and   the   In.pcrial  Val  cv  of 
Southern  California  wheat  is  grown  on  lan<l  50  to  260  tee 
below  sca^evel.     (ienerally  U  may  be  stated  tha    whoa 
is  c.ro^^•n  in  America  at  altitudes  varying  from  100  fee 
bebw  ,sea-lcvel  to  over  10,000  feet  above  sea-level,  bu 
that  bv  far  the  greatest  percentage  of  wheat  is  grown  at 
.Ititudes  ranging  from  500  to  1,5..0  feet  above  sea-level. 


rHAFPFj;  ii 

I N  FLU  EN  (K    OF    SOU,    AND    CLIMAT!:    ON    TIIK    YIELD 
AND    QUAIITY    OF    WHEAT 

TiiEKE  are  few  plants  in  cultivation  so  indiflVront  to  soil 
conditions    as    wlioat.      It    can    he    jirown    ..n    any    soil 
provided  it   l)e  fertile,  and  is  as  much  at    home  in  the 
sands  of  Xorth  Africa  as  in  the  "  black  lands  "  of  Russia. 
The  ditTercnt  soils  of  the  Unhed  States,  on  ^\hich  wh.eat 
is  grown,  illustrate  in  a  remarkable  manner  the  ada])ta- 
bilit.v  of  tlie  various  kinds  of  wheat  to  the  land  on  which 
they  arc  grown.     In  Xcn-thern  Texas,  at  an  elevation  of 
2,000  to  ^000  feet  above  sea-level,  certain  of  the  tine 
sandy  loams,  derived   from    the   weathering   of   the    red 
sandstone   and   sandy   shale   rocks,    constitute   excellent 
wheat     lands.      Farther     nortli,     through     T^'uisas     and 
Nebraska ,  heavier  loams  and  stiff  eUxys,  derived  from  the 
weathering    of    limestone    and    calcareous    shales.    al>o 
produce  excellent   winter  wheat.     Still  farth.  r  north  in 
the  two  Dakotas.  winter  wheat  gives  place  to  spring  wheat 
of   a    considerable    number   of    varieties,    and    the    dark 
rolling   prairie  soils,  derived  from  glacial   till  and   loess, 
and  even  the  heavy  black  soils,  formed  as  glacial   lako 
sediments,  are  all  used  to  good  advantage  for  the  pro- 
duction of  wVieat.     In  the  central  i)rairie  States,  south 
of  the  Great  Lakes,  the  soils  consist  of  yellow  or  light- 
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iH-own  .laoial  malenal..  and  hav.  iu  llu-  pa>l  l-ecn  rulti- 

vatrd  with  wlu.at .  dvin,  yu'Lls  as  hi^h  as  tlu-sc-  now  known 
in  ,,,,.  .xMin,  wlu.al-lK.ll  ^vcst  ot  the.  Riv.v  >lissi.s,p,>.. 

-rhrou..hont   the  CumlHThuul  and  Shonan.loah    ,  alk-.v. 
in  ,hc.  States  of   Pennsylvania.  Maryland,  and  Virginia, 
(h.  soils  derived  from  the  weathering  <.f  the  Camhro- 
Siluriau  liMiestones.   whieh   form  the  floor  ot   the   va  l..y 
have  eonstituted  exeelU.nt  wheat  lands  since  their  earliest 
oreupation     two    hundred    >ears    ago.     A    eonsiderable 
a.Hount  of  wheat  is  proch.eed  upon  the  heavier  elay  and 
H av-loam  soil,  f.^rmcd  l)y  the  weatherin,a  of  the  granitie 
and  erv>talline  s,  hist   roeks  of  the   l>iedmont  sections  of 
\-,r.ania  and  North  Carolina.     The  older  wheat-helt  along 
tlu- south  shore  of  Lake  Ontario,  in  the  State  ot  New  \  ork. 
still  produces  heavy  yields  of  wheat  upon  heavy  choe,.  ate 
,.l.,vs  and   elav  loams  deposited  from  tin-  glacial    lakes, 
whieh  antedated  the  present  lake  system.      In  the  north- 
western portion  of  the  United  States  the  soils  derived  from 
,h..   weathering  of  extensive  sheets  of  basaltic   lava    in 
l.laho  and  Eastern  Washington  produce  some  i.henomenal 
vieUls  of  wheat.  an<l  the  ancient   marine  and  lacustrine 
'sediments  in  the  Creat  Central  Valley  of  California  have 
for  some  vearsheen-.hy-farmed-  to  wheat. 

Tliou.di  uheat  can  he  grown  on  practically  any  fertile 
.nil  xct  the  leading  ^vheat  lands  are  of  the  finer  textures. 
,uch'a.  heavv  sand  loams,  silt  loams.  <!ay  loams,  and 
clays.  Thesesoils.whileliftingwatereasilyhy  capillarity. 
are  freely  traversed  hy  air  and  percola'ing  water,  and  are 
retentive  of  moisture. 

■n„  retentive  capacity  of  any  soil  for  moisture  is  regu- 
lated   almo>t    entirely    hy    its    phvsical    characteristics, 
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tlinimh  inn(lifi('<l  tn  snni(>  rxtoiit  Iiy  ])hysiographio  position. 
'I'lic  wluMt  plant,  from  its  nafurc  ns  a  txrass.  requires  a 
ronsidorablc  amount  of  moisture,  and  therefore  one  of  the 
chief  essentials  of  a  wlicat  soil  is  that  it  should  he  eapahlu 
of  retaining  moisture,  and  this  is  of  esjXH'ial  importance 
in  arid  and  >emi-arid  hinds.  The  greater  part  of  the 
watei',  which  falls  as  rain,  passes  into  the  soil,  and  is  lield 
hy  the  soil  particles  arrainst  the  force  of  gravity,  and  is 
known  as  capillary  water.  Capillaiy  water  eannot  be 
--een  as  li(pii(l  water,  hut  its  jiresence  may  he  leeognized 
l)y  itr^  itlect  upon  the  eolour  of  the  soil,  if  the  water  is  in 
too  great  a  quantity  to  he  dispersed  hy  eajjillarity.  the 
rain-water  runs  down  into  the  lower  soil,  and  linally  joins 
the  giound-water.  raising  its  l(>vel  temporarily.  Wlicui 
the  weather  is  dry.  the  eapillarv  water  evaporates  from 
the  surface  of  tlie  soil,  and  the  soil  then  draws  more  water 
from  helow.  hut  not  m  sufficient  quantity  to  replace 
wholly  tliat  lost  I)}-  evaporation,  and,  therefore,  the 
capillary  water  deereascs  until  anotlier  rainhdl  occurs. 

It  is  from  caj)illary  water  tliat  the  wheat  j)lant.  for  tin- 
Tiiost  part,  obtains  the  water  containuig  dissolved  focid 
•  onstituents  necessary  for  its  growth,  in  order  that 
v^hcat  may  make  its  best  development,  tlie  soil  must  li(> 
in  such  a  physical  condition  that  the  roots  of  tiie  plant 
can  readily  penetrate  it  and  ramify  through  it.  The 
soil.  too.  must  eontaii;  sullicient  capillary  water  to  supply 
the  needs  (if  the  plant.  ;ind  this  water  must  }>(>  reviewed 
as  it  is  taken  up.  It  is  cjuite  |)iissible  for  a  soil  to  iit^ 
physiologically  dry,  and  yet  contain  more  moisture  than 
another  soil,  which  supplies  water  to  plants.  Large  air- 
spaces in  the  soil  should  be  absent,  as  tliesc  cau.so  the 
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soil  to  drv  out    iva.lily.  an.l   pivvrnl    the  full   growth  of 
tl,.  n.anv  tin.  l.r.n.lnn^  rootlets  necessary  for  the  best 
drv..!o,nner.t    of    tlie   wheat    plant.     The   soil   shc.uUl    h.. 
,„„.ons.  l>ut   not   loose:  firm,   i.nt   neither  hard  nor  eon- 
.oli(l,M,.<l:   and   elose-praine<l.   hut    not   adhesive.     L.t'ht 
elavs  and  sandy  loams  fulfil  tliesi.  conditions,  and  thus 
make   ideal    soils    for    wheat    production.      Wluat    soils 
should  bo  rich  in  humus,  or  decaying  vcgotable-niatter,  H 
the  hest-devoloped  kernels  are  to  be  ol)tain-d.     '!  hou-h 
nut  in  itself  a  direct  form  ..f  J.lant  nourishmmt    humus  i>, 
nevertheless,  one  of  tlie  most  important  constituents  of  all 
fertile  soils,  as  it  is  the  natural  storehouse  and  conservator 
„f  nitroaen.  and  it  increases  the  power  of  the  soil  to  absorb 
and  retain  moisture.     Where  humus  is  abundant   in  the 
soil,  it  is  associated  Avilh  a  liberal  suppl,-  ..f  :  arogen,  and 
it  has  been  noli.vd  that   the  amount  of  humus  present 
.riv".s  an  excelkiit  indication  of  the  quantity  of  organic 
nitrog.n  win.  h  the  soil  contains.     Humus  furnishes  the 
food  upon  which  the  micro-organisms  in  the  soil  live,  and 
those  convert  the  organi<'  nitrogen  of  the  soil  into  nitrates, 
the  compounds,  wliich  alone  can  >upply  thr  wluat  plant 
with  the  nitrogen,  whi.  h   is  so  essential   to  its  grovth. 
Tvpic.  1  humus  soils  arc  tho  "  bhu-k  soils  "  of  the  North 
.\meriean  prairies,  which  contain  very  huge  proportions  of 
organ!*-  matter  to  considerable  depths  in  the  subsoil.     ;\ 
soil   from   Winnipeg  contained  (M21.  0307.  oi.^S.  and 
01()7   per  cent,   of  nitrogen   in   tho   to).    I    f<'t    "t   s'^'l 

successively. 

The  subsoil  is  of  importance  in  the  growth  of  wheat, 
for  if  it  is  not  congenial  tho  root  svHtcm  of  the  wheat  has 
t..  be  developo.1  in  a  sh.dlow  foraging  ground,  and  th<-  full 
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i|.\(l(i|miciit  of  the  plant  is  hinflcivd.  It  is  a  foitunatc 
(•ir(niii>tanoc  that  deep  congenial  subsoils  are  generally 
charaitciistic  of  arid  and  semi-arid  regions,  so  that  the 
root  systems  of  crops  may  have  deep,  as  well  as  broad, 
p;isturage. 

It  is  diflfiiailt  to  frac(^  the  dTect  of  the  soil  iipoii  the 
i'iim|io>ition  and  yield  of  wheat.  ;;>  (■limat(^  often  nia.>ks 
tli(!  cfTect  of  Ihesoil.  W'f  depend  f<irmost  of  oui' informa- 
tioii  on  exjicrunents  with  fertilizers.  L.iwes  and  <;ill)iTt. 
e.xpeiinienting  during  the  period  isf,")  to  lsr)4.  conciuded 
that  there  is  no  evidence  that  the  nitrogen  content  of  the 
wheat-kernel  can  be  increased  at  i)leasure  by  the  use  of 
nitrogenous  mainires.  ^'an  (iohren.  ex|ieriraenting  in 
ls()4.  showed  plaitih'  that  the  \\hent-k(Miiels  on  manni-ed 
land  developed  l)ett-er  than  on  uiimanm-ed  land,  and  that 
witli  this  better  development  there  was  an  increase  in  the 
percentage  of  starch,  and  a  deercvise  in  the  nitrogen,  but 
1  larger  yield  per  acre.  In  Isst  Lawes  .md  (lilberfc 
i<'|)orted  that,  after  exijciinents  extending  over  sixteen 
years,  they  coiieliided  ili.it  the  lar'^e^t  crops  and  i)est- 
developed  kei-iiels  were  obtained  tiitin  soils  trc'itol  with 
barn-yard  nianuic.  but  thai  these  kernels  contahied  the 
lowest  percentage  of  nitrogi-n  ;  that  the  crops  on  un- 
niamired  land  stood  no\t  in  these  respects,  exc.pt  in 
yield;  and  that  those  on  the  soils  receiving  anunoniuni 
salts  pnxhiced  tho  mo.st  poorly-developed  kernels,  but  of 
highest  nitrogen  content,  and  larger  yields  resulted  than 
from  those  on  the  luunaniired  soils. 

It  would  seem  that  if  wheatH  of  the  came  variety  are 
grown  under  the  same  vHnintie  conditions,  they  will  have 
approximately  the  same  percentage  of  nitrogen  if  all    wed 
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,„  ,„,,„,„  t„lU    imt  :.„>■  ,,..™an,-nt  intomn.tion  in  the 

r.r:  ■=1:;:.;:;:.  ..^.  ji;^--^^^^^^ 

1        ,    1     nils  ivccivin-  (Milv  nttro- 
manuirs   limn   en   exhaustr.l   >o.U   uh   n  ,        , 

genous  fertilizers.  ,,rovia...l  th.  sta,e  at    ^^huh.l^.lo, 

mont  ceiisiMl  l)c  the  same  m  l.nth  eases. 

r,.  , ,ooofsoiimoi«..,v„, „,    -; 

„ „   „,  .,„.„.i.m.      |.M...rim<-n.s  w.T..  <.o.vlu,-t -,1  1  V 

,       lou't     in    whieh    wlieat    was 
l...i;,ni.h.nknv    prev„m>    In    l.MM.    m  •     .,,^„,„, 

,.,i.eauUlMl.lTereniae.re..otnu.stur...lmtu    ..a   ^^-U 

:u!,a..a..rt,a..anu-e.nalitionsofli.l..na..-n^^ 
lure.      W,.h  a  1---—'^  --"."■'■";"■; 

M  \  in  an  ex,..rn,u.nl  .(  a  .in.ilar  nature,  touna  tl  a, 
^.,a,  ,.n.alt.r.la.n,lu-water-s.,,,>K...>.-^^^ 
r      n...Tnnuun.anan,alesserti,ne.la.n,h..wt     - 

:!,,,,,,vwaslesstl.ntlu-optunnn,.na.pr..a,Mu,vn,.nn,^ 

j,;,,,.,,tt,,,,..MVsuhin<:inanun,na.nr.....ran.. 

',,„.<.,„   n.    ,n02.  re,..,.ean>arl..a.h.ugesn.     )• 

.::;!  -t^n  of. heat  .ro.nwU..a,a.  ......  -^^ 

..   ,  H-  Montana  Expeii.nental  Station       1  h"    "nn  _at. 
•'/       i      .,,,  ..es  possessed  the  light,  .hrunkeu  kernel 
^vheat    n>   a  1   .a      _  ^^^^^.   .^^^  ^^^^.^^,,^^. 

characte^stleot^heat,.uscl   N  ^^^^^^_^    ^^^_ 

Widtsno     Utah    Kxpernnental    Station.  '         ,     ,      , 

''*;.:;■  .m,.  ,  m«  ""o,„»  »i.h  11.0  «»mo  vurK.y  of  whoat 
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showed  that  with  an  increase  m  the  water  used  for 
irrirration  up  to  :?o  inclies.  tliere  were  a  general  increase 
ill  the  yield  ot'ifrain.  and  a  ilccvcase  in  the  nitrogen  content. 
The  tnliou  in<j  was  the  I'ecord  kept  : 


W.it.  r  a|i].lii;'l  ill 

Yield  lier  Acre  ill 

ri..t. 

Indus. 

Huslicls. 

.117 

4-63 

4-OU 

;il9 

514 

.•J-83 

;;2U 

8-78 

l(i:i;5 

:;is 

8'K9 

u-.v.i 

:;jl 

10:!0 

14'(i(j 

:\-ir, 

12(l'.t 

1110 

;i22 

121S 

11  06 

;i2t> 

12HU 

KJOO 

;!-i7 

17  .')0 

lo'iiiJ 

;i2.s 

2111 

17-:W 

:i-2y 

:;i)(Ki 

2()-ti<) 

;!:iO 

■luuO 

i 

14-50 

YicM  in  l'.iiiiid«  pir    ' 
Atrc  of  Nitri.geii. 


10-7 

S-.') 

I',i7 
•211 
25  0 
'22-H 
25 -H 

2i-;i 

25-3 
204 
3.J-H 
28-8 


,)r,  T.  Lvon,  ( '(lU.diorator  oi'  the  l^ureau  of  i'lant 
Industry.  \\a>lun-_'t(>n.  say>  :  'High  nitr()^en  content 
arising  from  a  small  supply  <»f  soil  inoistui-(^  is  sometimes 
(hie  to  a  restricted  develnpnient  of  tlie  kerntd."  In  (ex- 
periments condui  ted  1>.\  liwn  h(>  found  that  on  soils  with 
less  moisture  than  the  opliinuiii.  there  was  a  gicatei' 
al)sorptioi)  of  iiitro-eii  i>y  the  wheat  than  on  tho>e  having 
mow  iiioistuic  than  the  opt  iiinrii. 

Soil  temperature  is  very  important  in  connection  with 
the  growth  of  wlieat.  and  is  especially  m>  in  the  case  of  the 
gernunation  of  the  seed,  for  which  not  only  is  a  eertaui 
minimum  temperature  recpiisite.  but  for  several  degrees 
above  this  minimum  the  germination  is  so  slow  and 
irregular  that  tlie  yomiv;  pi. ml  is  very  liable  to  perirth 
while  reiuauiing  in  such  a  eiitieal  condition       Ihe  tern- 
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,f  .heat  is  32°  to  41=  F. 


poratnr..  for  the  gernunalion  ot    ..  ^ 

iiuniiuuin  ;    (  (      I"    '^'  ' 

'""'""""■     ,•      „t  nitrites  in  tl.osoil  is  l^rjii'ly  .le|.i»aent 
''■''':;':''    ;™,lorr  uitnacati.,,,  bao,.via  ce„»e 

''''■''■"■''"'    'r,;,,tF      Tl...  in:,a...,.,,v  of  ,1,0 

,!„,<.,  ana  may  be  conno    c.   » ,    ■         .  ^^  j^^^ 

voung  com  d,"ing  a  spell  ot  f-'^t^l^  ,„,,.  ,„,,  „ 
■    ,i,,„.k  soil,  are  good  absorber,  of  tLe   un  ^     J  .  ,^^_^ 

;-rr:r:i:::rt':, ;.« .^ >^.^- - 

reeent  years  increased  o„r  '-"»';;.„,„„,,„„,,,,. 

irt-tiiiiiinXri^c;:^!--^ --.' 

^r;^':^:°:::r:^;.;:.^;;;,:;;:rtr;i: 

.,  ;.,  their  i„ll"<'nee  on  ll»'  "I"-"   l"'"' 
woven  "'.»l'^  ,„„    ,|;„„„.  i,,l,..  ,„o,v  |.o„,„ 

;:;„,„f.,,e.ai,....ii..;- -■--;;■,., .^,^, 

Wheat  ,»  nonnall.->  «■""  ,.,,^,,,,„"   climate, 

possessing   ^vha.    Seh„n,,er   calls  ;        T.'l         ,  „,i„,ate 
',„ring  wheat,  are  largely  B-"'  ^        "      trsevere,  too 

•":^'^*:ttrr.7a:"os,,:vive•l. ,«.!.« 

::::  «  -ath..  p'revaU,.  .1,1 „i.llv-rts.ng 
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to,.peratnre.  and  as  the  season  advanoos  both  the  heat 
and  the  drvnoss  become  extreme.     Tl.'  iMTiod  ot  .rowth 
of  spring  wheats  is  ..f  necessity  short  ;  thev  are  frequc-ntly 
so...  as  hue  as  April,  or  even  in  May.  and  lh.  h.n-vestmg 
,nav  take  phice  in  dulv  :  thn~.  the  whole  peri.ul  of  growth 
,ln.".  not  rxeeed  Hve  months,  and  i-.  frequently,  mnch  less. 
These  spring  wheats,  grow.i  nn.l.r  the  influenee  of  a 
"  steppe  "  elimate,  are  elassified  by  t  he  miller  as  -  stn^r.g 
wheats      TUv  ..rain  of  such  wheats  is  characterized  by  its 
hiah  .dutcn  ..ontcnt.  and  by  its  ability  t-  give  a   better 
loaf  than  "  weak  "  wheats  do.     They  are  largely  used  by 
.nillcs    to    increase    the    ^  strength  "    of    other    wheats. 
WiMt    rcallv   constitutes   the    "strength-    of    -strong 
-.vheats  has  not  vet  been  ascertained,  but  it  is  known  that 
high    gluten    content    is    a     characteristic.     Climat.-    is 
,loubtless  one  of  the  most   potent   factors   in  prnducmg 
••  strength.-    This  is  clearly  demonstrated  by  the  fact  that 
inanv  "  stroiiLi  -  wheat>  f.dl  to  pn-buc  their  -  strength  " 
v^l„n  -rnv.n  in  Kn.lan.1.     The  lulief  was  held  at  one  lime 
tlK.t  siuishine  during  the  later  stages  of  growth  resuUe<l  m 
•  .trcnrith  '"  ;  hut  there  are  many  foreign  wheats,  nnt.d.ly 
,1^,.  Califnrnian.   which  hav.-  ih.'ir   la>t    three   mmiths  o^t' 
^ruuth    in   cloudless   weather,   ar.d    vet    remain    -weak.'' 
It   i.  undoul.tedly  true  that  sunsiiin.'  has  some  etlVct  on 
-strength.-   hut    its  exael    nature   has   set   to   be  dclcr- 
niincd.      Kowalewski.  the  distinguished  Russian  investi- 
.^ator.  experimented  with  spring  wheats,  growing  them 
in    dilTerent    parts    of    Russia,    from    the    fir     north    at 
.Arkr.Mgelsk  to   the  southern   province  of    Khcun.      lie 
found   that   in   higher   latitudes   the   ar.nn    ripened    in    a 
shorter  t-me   than    in    the    more  Houlheiii   .listriets.   the 
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(lilTcronce  varyiii'j;  at  diltVivnt  points  from  twelve  to 
tlurty-tive  days.  Ho  attiil>utes  the  early  ripening  and 
tlie  liitxh  (|ualit\-  of  the  grain  in  tlie  norlh  largely  to  the 
intluence  of  H_^!u  during  the  long  summer  aa_\  ■;.  Variety, 
also,  is  a  f,i(l<ir  in  the  production  of  "strength."  for 
"  weak  ■'  w  heats,  such  as  "•  Stjuareheads,''  when  grown  on 
the  same  suils.  wiiich  <',ive  such  superb  wheats  as  tlie 
Hinigarian  ■"  Tizra  Videkl."  still  kec))  as  "  weak  '"  as  wlu'ii 
grown  in  l]ngland.  Again,  experiments  conducted  in 
England  untler  the  direction  of  the  llomo-grown  Wheat 
( "ommittce.  assisted  by  the  Incorporated  National  Associ- 
ation of  Jh'itish  and  Irish  .Millers,  have  demonstrated  that 
a  few  samples  of  wheat,  notably  "  Red  Fife  "  obtained 
from  Canatl;  ,  retain  their  strength  when  grow^n  in 
England. 

Winter  wheats,  or  wheats  sown  in  the  autumn,  which 

■dvv  LrcneraiU   soft,  are  produced  under  u'iferent  climatic 

conditions   as   compared     with    spring-wheat   conditions. 

Pii lessor  Brewei'.   in  his  report  on  Cereals  in  the  Tenth 

Census   Report    of  tlu-    United  States,   admiral'l\-  states 

the  necessary  climatic  conditions:   "The  ideal  climate 

is  one  witli  a   lonu'  ■nid  rather  wet  winter,  with  little  or 

no  frost.   prolonirc<l   into  a  cool  ami  rather  wet   sjiring, 

which  L'raduall\-  fades  into  a  warmi'r  summer,  the  weather 

grailuallv  growing  tlrier  as  it   grows  warmer,   with  oidy 

comparatively  light  rains  aftt^r  the  flowering  of  the  crop. 

just  enoULih  to  briiiLT  the  grain  to  maturity,  with  abundant 

sunshine  and   lathcr  dry  air  towards   the   har\('^t.    but 

without  dr\-  and  scorching  winds  until  the  L'rain  is  fu'ly 

line,   ;ind    tlien    ho!     di'v.   and   rainless   weather   until    the 

harvest  is  gat hereil." 
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Sfift  ■■  weak  "  spring  wiiciits  arc  grown  in  Ameri''i  as 
Well  as  the  "  strong  '"  stei)pe  spring  wheats  ;  they  result 
largely  from  the  nature  of  the  soil,  the  comparatively 
Ifirge  r.iiniall,  the  high  humidity  of  the  air,  and  the  com- 
paratively medium  temperature  during  their  growth  and 
ripening  in  the  regions  whei'e  they  are  grown. 

The  Macaroni  or  Durum  wheats,  now  being  exploited  in 
tlie  ucstern  states  of  the  United  States,  occupy  a  special 
clii-s  hy  themselves,  some  being  "  strong."  others  "  weak."' 
All  arc  drought-resisting,  and  almost  all  are  best  adapted 
for  spring  sowing.  The  ideal  climatic  conditions  necessary 
arc  a  A  cry  lowaverage  annual  rainfall,  frec^uently  only  l<t  or 
11  inches,  and  rarely  exceeding  Is  inches,  but  this  rainfall 
should  occur  largely  during  the  early  growmg  season  ;  a 
clear  air:  great  extremes  of  temperature;  and  dry  and 
iiiteiiso  heat  during  the  later  stages  of  growth  and  ripening. 
Semi-arid  conditions  are  thus  necessary. 

'I'li(^  "  tillering  '"  of  wheat  largely  depends  on  climate  ; 
vhcat  throws  out  side-shoots  aft(>r  the  i)lumule  has 
»]!l)earc(l  above  tlu^  surface,  and  these  brraiches  nny  occur 
At  any  nod(*  covered  with  soil.  The  number  of  stalk.-- 
frniu  oin>  seeil  varies  undi'r  different  conditions  :  usually 
there  aic  six.  but,  in  exceptional  cases,  over  fifty  iiave  been 
ob^crvcil.  C'o\d  weather  in  the  early  stages  of  the  growth 
of  wheat  encourages  a  long  period  of  subsequent  growth, 
•nd  -o  "tillering"  is  increased.  Karly  sowing  is  Iit- 
qneiiti\-  advisable,  for  late-sown  wheat  may  not  hav<- 
time  to  ••tiller,"  an<l  it  is  evident  that  the  greater  the 
*'  tillering  "  the  greater  the  possibilities  of  increased  yield. 

A  knowledge  of  the  temperature  required  for  the  growth 
Of  wheat  is  of  the  first  importance.     The  life  of  the  phmt 
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is  priU'tically  siispciidrd  l)eli)\\  11  F..  acconliny  to  modern 
scientists  (tlioiiixh  he  Candolle  ])refcrrcd  42''  F.)  :  ail  the 
vai'ioiis  elianijes  wliieli  are  essential  to  the  develo])nient 
of  tlic  ))!an1.  such  as  germination,  vegetative  activity  and 
tlic  Lactcri.il  process  in  the  soil,  show  a  similar  d(^)iendencc 
upon  tciii|)crat  u!'c.  'I'lu-sc  vital  actions  cease  helow  a 
cci'taiii  niiniuuiin.  above  which  they  increase  with  the 
temperature  until  an  oplimuui  is  reached,  when  the  action 
is  at  its  greatest  :  heyond  this  jjoint  the  action  decreases, 
until  a  siijK'rior  limit  is  icachcd.  which  again  suspends 
all  change.  The  tem))ei'atui'c  i'c<|uired  by  \\heat  is  41"  F. 
miniiuuui  ;  S.'}-r)°F.  cptiniuui  :  .uul  10,S-5°  F.  maximum. 

It  i.-  l-nown.  that  wlifat  dcm.inds  a  higher  temperature 
thin  any  othci'  cereal  of  tht>  temj/crate  zone,  with  the 
exception  of  maize.  What  i>  tiie  exact  p:i''t  that  heat 
jterforms  in  the  growth  of  the  plant  is  n.ot  yet  fully  known. 
'J'he  mean  temiterature  requii'ed  foi'  the  successful  cidti- 
vation  and  ripening  of  wheat  has  been  given  as  6o°  F.  for 
torty-iive  to  sixty  da\s.  nnd  .">.">  F.  for  three  or  iour  months 
of  the  gi'ctwing  season.  Such  a  gcnci'al  statement,  while 
possessing  elements  of  truth,  is  of  little  scientific*  value, 
if  an  exact  knowledge  of  the  amount  of  heat  required  for 
tlu^  growth  and  ri|)ening  of  wheat  could  be  acquii'cd,  it 
would  be  of  great  theoretical  and  ])raclical  vahu".  N'atur- 
ally.  therefore,  we  find  that  it  has  received  considerable 
attention  from  scientists;  amongst  others  BoussiuLault . 
Herve  .Mangon.  and  De  ('.indojle  on  th(>  Continent,  and 
IJr.  Gilbert.  F.H.S,.  in  England,  have  endeavoured  to 
determine  the  thermal  constants  for  the  ripeni  g  of  wheat. 
The  results  are  expressed  in  what  are  termed  '"day- 
degrees,"  following  the  analogy  of  the  foot-pound,  the 
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tciin  siu'iiifyiiiii  a  degree  of  temperature  continued  through- 
out the  uhole  day.  Dr.  (;ilt»ert"s  results  were  2,0:.>;}-  F., 
J.ls'.t  K..  and  1  !i(U  F..  results  derived  respectively  from 
t!ic  Cicinuicli  montldy  means,  the  (Greenwich  daily 
nuMti-^.  and  1  he  accumulated  mean  temperature  values 
f"i'  the  j;a>tcrn  and  .Midland  Counties  published  by  the 
Meteorological  Office.  Gilbert  selected  as  his  zero 
l_'  I'..  l)ecause  this  was  regaidcd  then  as  the  crhical 
tcmpciature  at  which  the  i)rocesses  involved  in  the  "rowth 
of  the  plant  l^ecame  active,  whilst  they  remained  dormant 
when  the  thermometer  fell  below  it. 

Mv.R.  fl.  Curtis,  of  the  .Meteorological  Office,  London, 
cxiKriuicutiiig  in  llM),").  came  to  the  conclusion  that  it 
w.is  not  right  to  select  an  ai'bitrarv  date  for  commencing 
the  calculations,  as  had  l)ccn  done  by  (dibert  and  others, 
Init  that  they  ought  to  cover  the  whole  interval  between 
mowing  and  reaping,  .\gain,  it  is  not  absolutely  certain 
that  the  bas.^  temperature  .selected  is  the  most  suital)le. 
••r  ih.it  It  shouKl  be  maintained  through  the  whole  period, 
i"v  it  is  (piite  possilde  that  growth  may  go  on  with  lower 
t'lnprratures  than  42^  F..  or  that,  at  any  rate,  with  such 
inner  temperatures  certain  changes  and  modifications 
take  place  in  the  plant,  which  prepare  it  for  more  active 
development  later  on.  .Mr.  Curtis,  through  the  kindness 
ot  Mr.  .\.  I).  Hall.  M.A.,  obtained  the  dates  of  sowing 
and  rea.ping  of  winter  wheats  at  Rothamsted  over  a  long 
series  of  years,  and  t\  the  purpose  of  hi.«  calculations 
lie  emi)loye(l  temjierature  ol)servations  actually  made  at 
Ifothamsted.  in^tead  of  using  a  mean  value  for  a  large 
district.  'I'he  mean  amount  of  accumulated  temperature 
al)ovo  i-2    F.,  recpured  for  the  growth  and  ripening  of 
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autumn-sown  Nvl>eat.  is  shown  by  his  calcuhUions  to  he 

'■prom'd.ta  suppli.l  to  nv  1>>-  the  T^irctor  of  the 
Experin..ntal  Station.  University  .f  ^^'^^'f  j'  /X 
.overin-'  a  in-rind  of  thr.o  years.  I  as.rrtamed  that  the 
numbcn^of  day-dcgre.s  for  s,.rin^  wheats  was  a,.,.rox.- 
,,,telv'n.HrF.  Tt  was  notu.eabl..  in  the  calcuht  ons 
that  the  wheat  phint  required  a  greater  n-nnher  of  day- 
dec^rees  for  its  development  when  the  raintall  was  above 
th^  normal,  and  the  pereentage  of  sunshine  less  than  the 

normal.  i    i  ,,>  4i,o 

It  would  seem  that  with  our  present  knowledge  the 
number  of  day-degrees  required  ean  only  he  approx. 
matelv  known.  Many  dilHeulties  at  present  stand  n  the 
t.n-  of  a  seientifically  accurate  result,  and  U  the  ruture 
sludl  .ee  this  result  attained,  then  attention  must  be  given 
^,  ,,,,  ,,„.,,,ing  phenonuMm  :   Rainfall,  and  Its  eiTect  m 

,,,,,,ing  tlHMHW  of  growth  :  the  sml.  paHKa,h.r 
L  rc^.rds  its  drvness  or  humidity,  shortenu.g  or  lengthen - 
ina  the  period  of  growth  ;  the  eiTect  of  the  hum.ldy  of  the 
a  biosphere  on  the  growth  of  the  wheat  plant  :  t  e  act.-.n 
of  sunlhuu-.u.  the  wlu.>t  plant:  the  correct  K..e  tempera- 
ture, if  possible;  and  that  each  varietv  ot  wheat  m^^ 
.vquire  its  own  day-degrees. 

Th,.  otTeet  of  climate  upon  the  yieUl  and  composition  ot 
th.  wheat  crop  has  in  recent  years  received  --^^}^ 
tion.  both  in  Europe  and  in  America.  Lawes  and  (.dberf 
(,.S0  and  1SS4)  found  almost  n.variably  that  a  seasrm^ 
which  favoured  a  long  and  continuous  grow,  h  -  .f  the  pan 
L  heading,  resulted  in  a  large  yield  ot  gram,  a  lug 

...ht   uer  bushel,  and  a  plump  kernel  of  low  nitrogen 
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funtent.  Dr.  T.  L.  Lyon  states:  "Climate  is  a  potent 
t'lutor  in  dc^tcrmininu'  tlio  yield  and  composition  of  the 
ul\'at  crop,  and  its  ctTect  is  produced  by  lengthening  or 
slmiteninu  the  growing  scasun.  particularly  that  portion 
ot  it  diniiiii  which  the  kernel  is  developing.  A  moderately 
(Moi  season,  u  itli  a  liberal  su])ply  of  moisture,  has  the  effect 
(if  prolonging  the  period  during  whith  the  kernel  is 
developing,  thus  favouring  its  filling  out  with  starch,  the 
depositiou  (if  wliich  is  much  greater  at  that  time  than  is 
that  of  (lie  nitro^eiKjus  material.  With  this  goes  an 
in(ica>e  in  volume  weight,  and  an  hicreased  yield  (jf  graui 
per  acre.  On  the  other  hand,  a  hot  dry  summer  shortens 
the  pt'riodof  kernel  development,  curtails  the  deposition  of 
^tanh.  leaving  the  percentage  of  nitrogen  relatively 
higher,  and  L'ives  a  grahi  of  lighter  weight  per  bushel  and 
smaller  yield  per  at're." 

A'iain.  in  his  investigations,  he  writes  :  "  The  properties 
of  the  wheat-kernel,  characteristic  of  a  Continental 
(">teppe")  climate,  and  rich  soil,  are  probably  due  to 
rapid  nitrification  and  highly  stinudatcd  growth,  causing 
a  large  accumulation  of  nitrogen  by  the  crop,  and  to  in- 
complete maturation,  caused  either  by  heat  or  frost,  or 
l.ick  of  moi^ture,  restilting  in  high  nitrogen  content." 

.Mr.  I'.  T.  Shutt.  .M.A.,  Chemist  of  the  Central  Experi- 
mental Farm.  Ottawa,  says:  "Climatic  conditions  in- 
lluence  the  quality  of  the  wheat  through  the  vegetative 
|,ii)eesses  by  shortening  or  lengthening  the  time  which 
ehipses  between  the  formation  of  the  kernel  and  its 
iii:itinii\  the  ><horler  the  jieriod  the  higher  the  protein 
'  oiiuiil  within  eiM'tain  limits.  High  temperatures,  long 
days,    and    absence    of    excessive    moisture    duruig    the 
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ripcninc  process,  wo  liave  cvideiico.  liasten  the  maturation 
of  the  L'rain.  and  iiuTease  its  pcrccntaye  of  <;liiten.  These 
are  the  eoiulhions  that  prevail  in  the  .Voi1h -Western  wtieat 
areas  in  those  seasons  whicli  uive  The  largest  j)roportion 
of  first  quality  wheat,  and  we  may,  therefore,  argue  tliat 
in  tliciu  we  have  an  asset  fully  equal  in  inijiortanco 
toward.s  the  product  ion  of  the  finest  grain  to  that  which 
wo  possess  in  our  fertile  prairie  soils." 

That  '■  strong  "  A\heats  are  not  fully  matured  is  ])roved 
hy  the  fact  that  a  vai'iety  of  wheat  well  adapted  to  a 
"  steppe  "  climate  will,  when  planted  ui  a  cool,  moist 
one,  immediately  grow  plumper,  and  the  kernel  wciglit 
will  hicreasc.  "J'his  was  the  case  in  the  experiment  of 
taking  .Minnesota  wheats  to  >hiine.  It  is  easy  to  demon- 
strate that  lack  of  moisture  leads  to  ])remature  ripening. 
Mr.  A.  I).  Hall.  M..\..  took  three  pots  of  wheat,  and  grew 
them  under  similar  conditions  of  heat,  but  the  supply  of 
water  was  maintained  throughout  in  one  pot  below,  in 
another  at.  and  in  the  third  above,  the  o|)timum.  The 
result  was  that  the  wheats  grown  under  the  lowest  water 
conditions  ripened  a  week  or  ten  days  earlier  than  those 
grown  in  the  other  two  pots  :  and.  though  not  stated,  the 
grains  of  the  eai'lier  ripened  wheats  douljtless  possessed 
a  relatively  high  nitrogen  content.  Mr.  Hugh  A.  Miller. 
Assistant  Agriculturist.  Washington,  in  a  letter  bearhig  on 
this  point,  says  that  from  his  own  observations  in  the 
western  parts  of  the  United  States,  where  the  rahifall 
comes  during  the  summer,  it  frequently  happens  that  in 
low  places  that  hold  the  moisture  better  than  the  hillsides, 
wheat  will  stay  green  and  ripen  several  days  latei  than 
on  the  hillsides. 
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Tt  is  known  thai  the  humidity  of  tho  air  is  of  i)rime 
iniportan.p  to  tae  growth  of  the  wheat  plant,  but  the 
actual  clianges  in  the  plant  which  take  place  by  virtue  of 
its  low  or  high  percentage  remain  yet  to  be  fully  investi- 
L'ati'd.  Th.'t  the  inferior  quality  of  graui  i'l  humid  areas 
i.  largely  due  to  the  ])revailing  humidity  of  the  air,  and 
lack  of  sunshine  seems,  however,  to  be  positive.  It  is  not 
so  much  the  great  precipitation  of  humid  areas  that 
results  in  small  gluten  content  of  the  wheat-grain,  but  the 
c.ml.ination  of  great  ramfall,  and  grea'.  htmiidity  of  the 
air  with  the  consequent  decrease  of  sunshine. 

A  factor  of  great  importr.nco  to  Xorth-West  Canada  is 
that  it  lies  farther  north  than  the  other  wheat  regions  of 
America,  and  tho  wheat-grains  under  the  prevailing 
climatic  and  soil  conditions  attain  a  more  perfect  nitrogen 
levelopmcnt,  and  there  is  also  a  greater  yield  per  acre  on 
land  of  given  fertility— possibly  largely  due  to  better 
'•  tillering  "—than  on  that  of  regions  of  equal  fertility 
lying  to  the  south,  and  possessing  ca  milder  ''steppe" 

climate. 

It  is  evident  that  both  a  '^  steppe  "  climate,  and  a  soil 
seriously  depleted  of  plant  food,  or  with  a  shortage  of 
moisture,  yield  wheat-grains  not  fully  matured,  but  with 
kernels  of  a  higher  nitrogen  content  than  when  fully 
matmed.  and  that  this  incomplete  maturation  is  accom- 
panied by  a  lower  yield  per  acre  than  when  grown  under 
conditions  allowing  complete  maturation.  The  i)roblem 
for  the  wheat  grower  and  breeder  of  the  future  is  thus  to 
obtain  a  "strong  "  wheat,  which  shall  yield  better  than 

the   present   "  strong  "   wheats,    give    a   fuUy-doveloped 

kernel,  and  yet  keep  its  "  strength." 


i    i 
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It  may  l)i'  coiicIucIimI  from  foregoing  statements  that 
soft  wheats  are  associated  with  an  insuhir  climate  ;  that 
hard,  '"strong,"  spring  wheats  are  associated  with  a 
"steppe"  climate,  and  rich  hlack  soils;  and  that  Durum 
wheats  are  associated  with  a  very  bw  rainfall,  ami 
froquer.tly  alkali  soils. 

Several  uiilcrs  have  succeeded  in  connecting  pcrimlic 
variations  oi  tlie  weather  directly  with  wheat  yields. 
Briickner  has  been  })erhaps  tlic  most  successful,  for  he 
gives  good  evidence  bv  takim;  five  vearlv  averages,  that 
wheat  liarvests  vary  synchronously  with  rainfall  in  a 
period  of  about  ihirty-five  years.  Duiiiig  cool,  damp 
periods  the  crops  of  oceanic  iliniates  tend  to  be  s]ioiii(l 
by  too  mucli  w.t.  wliil-t  tlnKc  of  "steppe"  climates  are 
then  usually  exielient.  having  just  sufficient  moisture. 
On  the  other  hand,  during  warin.  dry  periods  the  harvests 
are  on  the  average  more  abundant  in  oceanic  territory,  and 
deficient  through  drought  in  the  hot.  dry,  cuiil  iin  ntal 
areas.  This  is  proved  \>\  tlic  cmp  statistics  of  Xorth 
,\mcri(  a  duiiiig  the  latter  half  n|  the  last  century. 


i 
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CHAPTER  I  FT 

UTIIF.II    FACTORS    AFFFXTING   THE    VIKLD    AND    QUALITY    OF 

wiir,  vr 

IN'  consid-rin^  Hu-  quality  and  yield  of  the  various  types 
.,f  wheat  firown  on  the  American  eontinent.  it  is  neee^^sary 
to  traro  the  efTects  of  other  factors  beside  those  of  sod 
, n<l  rli.nate.  Amons  these  factors,  seed  selection,  wheat- 
hreedinp.  irriuation,  dry  farnun.tr.  soil  fertilization,  crop 
rotation,  and  seientifie  farmin-  methods  are  potent  m 

their  effects. 

Seed  selection  has  only  attained  commerci.il  impcrtanco 
in  coniparativelv  recent  times,  but  of  neees.sity  selection 
has  from  the  fust  been  a  most  powerful  influence  in  tlie 
,l,.v.l..pment  of  wheat,  though  man  failed  to  reeomu/..-  its 
„pcration.     By  careful  s(.lecti<.n  the  farmer  may  ..btani 
better-yielding  wheats,  may  improve  the  quality  of  the 
crain,   may  discover  early  ripenin-   wheats,    an<l    may 
improve  many  other  features  of  wheat.     Lyon  and  Hays 
in  the  United  States,  and  Saunders  in  Canada,  have  sliown 
that   seed  selection   increases  the   yield   of   wheat,    and 
improves  its  quality.     AnuMig  imp.. rt ant  American  wheats 
improved  by  selection  may  be  mentioned  the  -strong" 
.,„in-  wheats  "  Red  Fife,"  >linncsota  Nos.  16:J  and  IM\ 
the  hard  winter  wheat  "  Turkey  Red  '   ot  Ivmsas,  and  the 
soft  winter  wheat    •  I'ultz  '   oi  thr  I:.im.  m  Initcd  States. 
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Wheat -liroeding  was.  till  iN'.if.,  in  a  virv  chant ic  state. 
The  numerous  imj)rovenu'iU.s  luacl''  hy  ll.o  breeder  before 
tlii<  time  were  the  results  of  happy  elianee.     In   IS'jd, 
however,  a  scries  of  long-lost  researches  on  inheritance 
were  discovered,  which  put  ■"breeding'"  on  a  m  iciUilic 
basis.     These  were  tlie  work  of  Gregor  Mciidil,  a  Ioiiik  r 
abbot  of  Briinn.  in  Austrian  Silesia.     It  was  in  the  gaiden 
of  the  monastery  that   he  performed  his  famous  experi- 
ments on  plant  hyl)rids.     Mendel  experimented  with  the 
l)ea.     He  worked  with  twenty-two  tlitferent  races  of  j)eas, 
and  chose  seven  characteristic  features  in  which  pairs  of 
races  dilfcred  essentially,  and  on  each  feature  ho  con- 
ducted separate  sets  of  experiments.     In  each  of  the  latter 
he  cro---  'il  two  pure  races,  wliich  ditlVrcil  essi-ntially  with 
regar<l  to  the  feature  in  question.     The  iivbrids  produced 
from  the  pure  races  were  called  the  first  hybrids.     On  the 
results  obtained  from  each  race  of  first  hybrids  by  self- 
fertilization  ho  concentrated  his  energies.     Each  group  of 
fir.st  hyKii(U  piMduccd  a  group  of  second  liylirid>  ;  these 
produced  tliiid  iixbrids,  and  so  on. 

In  the  lii'st  hybrids,  one  characteristic  entirely  oblite- 
rated t lie  other.  The  lii>l  li\  Itrids.  obtained  from  tall  and 
dwarf  plants,  were  all  tall  plants.  Mendel  called  the  tall 
stems  the  "dominant  ""  charaeleristic,  and  the  short  stems 
the  "recessive"  characteristic.  In  the  second  liyiiiids 
the  recessive"  characteristics  appeared  in  one  (|iiarter 
of  the  |)l,in1  -,  the  rat  io  beini'  three  to  one.  lb-  tound.  by 
taking  a  typical  group  of  four  second  hybrids  (one  dwarf 
and  three  tall  plants),  that  the  plants  derived  from  the 
dwarf  plant  were  all  dwarfs,  and  that  one  ol  (he  id! 
plants  gave  only  tall  third  hybrids.     The  remaining  tuo 
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,„  ,,,,nt..  however.  <xave  mixed  i\uu\  !nl>rids  in  the 
,,..,,,tiou  of  three  tall  plants  to  one  dwa--  Mh.>  Inhavm. 
likc-the  first  hybrid..  The  same  result,  nn.mv  ..btanied  in 
the  ease  ..f  all  \\u-  mUht  six  tealures  in% est.gated. 

Kv,.,  V  plant  i.  produeed  by  tb.  union  of  two  perm  eells. 
a  nude  and  a  frmaU.,  in  ferlUization  :  and  the  plant  '"  '1^ 
turn  produces  other  germ  ec.l^.  n,alr  and  len.alr.  n,  Us 
.lowers.  Mend.'l  propounded  the  tnllouing  mgenious 
theory  to  explain  the  results  obtained  : 

(.,)*Eaeh  germ  wW  is  always  pur  .  citlur  pure  "  domi- 
nant," or  pure  -  recessive." 

(h)  The  conjugation  of  two  "dominant  cells  produces 
pure  "dominant"  plants,  and  of  two  "recessive"  cells 
produces  pure  "recessive"  plants.  ^ 

(,)  The  conjugal  ion  of  a  "  dominant  "  cell  with  a  "  reces- 
.•ue-cell  always  p.u.lures  a  "  doiuinanl  plani,  nvIuH. 
uill  bear  "dominant"  and   "recessive"  germ  cells   in 

»(jual  numbers.  . 

Each  of  the  first  hybrids  f.lls  under  rule  (<).  ^I'd   is. 
neeordingly.  a  "dominant"  i-luit    beariie.  "dominant, 
and    "recessive"    germ   cells   in    eMual    numl.,.-.      I'-ni 
,.,,uidly  probable  eases  may  result   fiu.n  the  self-tertilr/.a- 
tion  of  the  first  h\biid->  : 

I       \     -.luminant  "     male    eell     eon ju -a tin-     udb     a 
aominanf  female   cell    will,    by    mle    (M,   pmduee   a 
second  hybrid,  which  will  bn  ,.1  tru.^  peipetually. 

■'  \  -"recessive  '•  malr  e.ll,  vsilh  a  "  reees-sive  U'Uiale 
,,11  uiU.  by  rul.«  (h).  produ,.e  a  "  reeessivo  "  second 
hybrid,  which  uill  I'l-ed  wuv  pn  p.t  ually. 

':{,  ;„.d    t     .\".h.nun.nit  '^  male  .ell.  uit  h  a  "  ivecssivc  ^ 
female,  and  vice  versa,  ^^^\\.  l-y  '"le  (M.  produ..'  "  domi- 
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nant  "  second  hybrids,  bearing  mixed  germ  cells— /.e., 
plajits  of  the  same  class  as  the  first  hybrids,  which,  when 
self-fertilized,  will  accordingly  give  results  similar  t,.  fhc 
first  hybrifls. 

A  knowled-e  „f  the  -Mciulclian  laws  enables  the  wheat 
breeder  to  breed  types  to  order,  and  these  new  types  can 
bo  fixed.     Usually  four  to  six  years  elapse  before  groups 
are  obtained,  which  are  fixed  in  regard  to  the  eight  or  icn 
characters  which  arc  commonly  observed  in  cereals,      it 
■  bi ceding  "  ^^^_n■o  conducted  on  an  enormous  scale,  some 
fixed  types  could  be  obtained  at  an  earlier  stage.     The 
n.-w  varieties  breed  as  true  to  type  as  the  .eldest  variofics 
in    existence.     Experiments   conducted   in    Europe    and 
America  show  that  .^rendelian  selection  has  been  success- 
fidly  applied  to  wheat,  and  that  am<mg  manv    •  pmnts  " 
winch  can  be  handled  as  separate  units,  indepnulcnih-  ..f 
other  -points.-'  arc  -'strength"  and  "  weakness,'"  sus- 
ceptibility to  and  immunity  from  disea^.v  and  flu-  colour 
of  the  skin,     it  has  been  demonstrated  that,  .-ubjcct  to 
conditions    due    t..    thr    ,„li,„,.co   of   soil    and   climate. 
"breed"  is  the  predominant    ta.tn,    i,,   tJR.  production 
of  "  strength  '"  in  wheat. 

The  first  wheat  breeder  in  the  United  States  was  0.  G. 
Piinglc.  who  commenced  wheat-breeding  in   1877       His 
best-known   wheat    is    Pringle's   Defiance,     ]{|nnnt     w|,„ 
followed  him,  produced  the  wheats  Amethyst.   I'.Kj.ar 
Ruby,  and  Granite.     Saunders,  in  (^anada.  has  produ.cci 
(wo  e.veellent  early  rip.ru't.L'  varirti...  in  il„.  [..v.,.,,,  an.l 
Stanley.       His  main  endeavour  is  to  ,.m,.,„|    ,|„.  v^],,,.,, 
fi-ids  of  Canada  towards  the  m.rth.     .J„nes.  of  Newark, 
Now  York..suc. roded  in  increasing  th..  Kh.tcn  .unt.Mit  of 
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ilir  ulicai>  of  the  Eastern  United  States  by  liie  prdductiidi 
(it  the  varieties  (if  wheat  known  as  Winter  Fife,  Early  Red 
Clawson.  and  Early  Genesee  Giant. 

Ot  late  years  some  new  ideas  in  regard  to  the  origin  of 
speeies  have  been  made  pronunent,  especially  by  ])e  \'ries. 
ill  lays  stress  less  on  the  gradual  changes  in  large  masses 
I  \  jilaiits.  and  iiioic  on  tl.r  siuklen  changes  in  individuals, 
i-iacli  plant  lias  a  nicasiui'  of  individuahty,  usually  slight 
and  unimportant,  imt  (K-easionally  so  striking  as  to  be 
easily  observetl.  As  these  points  of  indivi(Uiality  are  often 
transmitted  to  all  the  descendants  of  the  original  ])lant, 
it  is  possible  to  obtain  some  strains  of  unusual  value  by 
keeping  separate  the  i)r(igtiiy  of  each  selected  individual, 
which  is  chosen  because  of  some  <  linuiii  of  aj)i)ariiit 
sii|)eriority  over  the  others. 

Whatever  conception  of  variatiof  llie  wlicat  bn-eder  or 
L'l'owrj-  may  hold,  he  proceeds  either  by  the  -iiiiple  process 
ot  MJection,  or  liy  the  compound  pioce.ss  of  selection, 
Iiybridizati(m.  and  select i(,ii. 

ill-  inipiw-iblc  to  picdi<(  .di  till'  |io--iliililir.>  of  ■•  w  heat- 
bn  I  ding,  for  they  are  sure  to  br  low,  ,ind  for  the  time 
liciug.  they  are  likely  to  be  nia-ked  by  conteinpoiMneou- 
changes  due  to  economic  causes.  Probaiily  the  wheat 
acreage  will  be  appiceiably  increased  by  its  aid.  and  the 
'piality  and  yield  per  acre  will  doubtless  be  unproved  by 
It-  iiiean.s, 

Irrigation  is  the  artificial  application  ot  water  to  insure 
(  rop  [)roduction.  and  is  an  operation  le-pming  much 
knowledge  and  skill.  King  says:  *' To  handle  water 
on  a  given  field,  so  that  it  .-hall  be  a}iplii<l  at  lln^  right 
time   hi   the   right  amount,    without    injuring:   the   nop, 
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requires  an  intimate  acquaintance  witii  tlie  coiulitions, 
good  jucigment.  close  observation,  sl^iltul  manipulation, 
and  patience  at'tir  the  tield  has  been  put  into  excellent 
sliajjo.""  A  c[o^e  study  of  the  agricultural  coiulitions, 
under  whicii  artificial  watering  is  i)eing  practised  through- 
out the  world  to-day.  reveals  the  fact  that  irrigation  i.s 
not  confined  to  those  e.  untries.  where  the  lainiall  is  so 
scanty,  that  nothing  will  grow  v.ithout  it.  On  the 
contrary,  in  many  countries  where  irrigation  has  been 
brought  to  the  highest  state  of  i)erfettioii.  the  natural 
rainfall  is  very  heavy.  Indeed,  there  must  always  be 
contiguous  territory  of  considerabl(>  precipitation  in  order 
to  produre  Nprings  and  streams,  from  which  water  may 
be  divertetl  for  irrigation  purposes.  Where  irri<ration 
water  ean  lie  econoniically  apj)lied  to  lands,  it  has  some 
important  advantages  in  croj)  production  over  the 
natural  rainfall.  ev(^n  whei-e  that  is  lai'ge.  In  the  first 
j)lace.  irrigation  water  can  be  supplied  at  --ucli  times 
and  in  >uch  (jiiantities  as  it  is  needed,  and  this  gives 
a  cert  inty  to  results,  which  is  impossible,  where  tin; 
o.itciaiie  must  depciid  upon  the  eh. nice  of  ade((uat(! 
(u-  inadequate,  timely  or  untimely  rainf.dl.  Secondly, 
water  used  for  irrigation  contains  almost  without  excep- 
tion, larger  percentages  of  both  the  organic  antl  the 
ash  ingredients  of  plant  food  than  rain-water  does,  and 
a>  this  i-,  largely  in  the  >olub!e  torm,  it  becomes  at  once 
a\ailable.  and  thu>  stimulates  growth.  Iirigation  in 
the  wheat  ureas  will  ci'rtriinly  result  in  larger  yields  pei' 
acre,  but  where  inigatioii  is  practised  the  tendency  is 
to  practice  diversified  farming,  or  the  rotation  of  crops. 
Wheat  takes  a  considerable  amount  of  uatc.  and  this 
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ill  ,1  tim('  wlien  water  is  usually  vci'v  scarce.  'I'lu'  \  ields 
of  wlicaf  are  usually  not  sufficieiit  to  make  tlie  value 
of  the  product  equal  to  that  of  othei'  ci'ops  that  can  l)e 
,uro\vn  in  the  same  climate  with  less  water. 

frrication  is  practiseil  to  some  (>\te).i  in  the  wheat 
lields  (,f  ^hwito,  Chile,  and  Argentina,  in  Canada  the 
laiL'cst  irrigation  works  are  situated  in  the  Bow  I»iver 
\"al!ey.  .Mu.-h  irrigation  work  lias  hcen  carried  on  in 
the  I'liitcd  States,  especially  in  the  arid  tracts.  Tn- 
fortunately.  however,  the  water  suj)j)ly  is  onK-  sutHi'icnt 
\i>  inigate  a  small  tVaction  of  the  arid  tiact.  which  i^ 
approximately  three-fourths  nf  a  imuon  acres  :  hut  it 
i-  pleasing  to  record  that  several  niillinn  acres  arc  under 
iriiLMtion.  ,iiid  many  more*  may  he  added. 

i'lie  pi'ohlem  of  arid  lands  has  been  sohcd  to  some 
extent  hy  aj)plying  a  method  of  cultivation  known  as 
"  dry-farminLr.""  This  is  the  |)roduct  inn  of  crops  \\itho\it 
irrigation  in  arid  and  semi-arid  rc^szions  :  its  pioneer  was 
Mr,  il.  W.  Campbell,  of  Lincoln,  Nebraska.  The  ••  dry  "' 
t  .uier  de|»cnd-;  npnn  the  natural  laiufall.  lie  does  not 
aititiriaily  ajiply  water'  to  hi<  crops,  but  ad()i)ts  metliods, 
\vhi<h  enable  him  to  make  the  best  use  of  moisture  from 
the  clouds,  or  pcriiaps  from  underground  supplies.  I'ho 
success  oi  ••  dry-farming  ■■  tor  wheat  (Uipcnds  upon  four 
factors  : 

1.  The-  amount  of  moisture. 
-.    I'he  character  of  the  soil. 
■'5.    I  he  methods  (,f  conserving  the  miustuie. 
I.  'I'he  grouinu  of  drought -resistant  whe.U.s. 
I  he     principles     for    conserving     moisture     in     •' <lrv- 
tariiung  "■  are  two.      First  to  kcej)  the  surfac(>  of  the  land 
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iiiidri'  cultivation  lonsc  and  fiiu-ly  pulverized.  'J1us 
lorms  ;i  soil-muleh  that  ])erniits  tiie  rains  ;  tid  meltint^ 
snows  to  poreolate  readily  through  to  the  eoiniiacted 
soil  benoatli.  and  that  at  tlie  -^anie  time  prevents  the 
inoi.-.ture  stored  in  th(>  ground  from  being  brought  to 
the  surfaeo  by  capillary  attraction,  and  then  being 
absorbed  b\-  the  liot.  (hy  air.  The  second  is  to  keep  the 
subsoil  tinely  pulverized  and  tirndy  conipaetcd.  thus 
increasing  its  water-liolding  capacity  and  its  capillary 
attraction,  and  placing  it  in  the  best  possible  pliysical 
condition  for  the  germination  of  the  seed,  anil  the 
development  of  ))lant  roots. 

Water  moves  in  the  soil  by  capillary  attraction  up  as 
readily  as  dt  >\vn.  To  prevent  it  from  rishig  to  the  surface, 
after  it  has  been  stored  beneath,  is  the  primary  object  of 
the  loo.se  soil-muleh.  which  composes  the  toji  tw)  inches 
of  soil.  This  soil-mulch  forms  an  oi)en.  porous  bed, 
ujioii  which  the  r;uns  and  snows  fall.  ])ermitting  the  mois- 
tui'o  to  percolate  readily  1hi(ui-h  into  the  compacted 
g— ''id  l.cnealli.  'I'hc  method  of  |)rcpa>'ing  the  land  is 
as  tollows  :  The  land  is  deeply  ploughed,  the  nnchtr xiil 
is  packed  i>y  a  maj'hine  calUd  the  NuIiNoil  packer,  and 
the  surfaci-  is  harrowed  and  pulvcrize<l.  In  order  to 
obtain  the  liest  results,  a  full  year  should  elap.se  before 
the  lir-^t  croji  is  planted,  'j'his  season  is  ne(>dcd  for  the 
collecting  and  storing  of  uatci'.  In  tli(>  winto'  and  early 
spring  heavy  snows  cover  the  Lfinund,  When  these  melt 
in  the  spring,  uistead  ..f  draining  otf  th(«  surface,  or 
evaporating.  a>  they  li  i\c  done  for  aucs.  tluv  sink  into 
the  reservoir  j)repared  for  their  recui)tioii.  .\s  soon  as 
the  surfaie  is  dry  enough,  the  ground  is  harrowed  over 
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ntr.iin  Mild  auMin  t(i  L'ft  tlu'  soil-imilrh  into  ilw.  lirojirr 
(■(imlitinn.  '['his  is  repoated  after  each  rainfall  until 
scciliiiL'  time  arrives.  'J'he  seed  is  then  drilled  in  jiist 
diHj)  enough  to  place  it  heiow  the  soil-mulch  iii  the 
moist,  eompaetod  soil  beneath,  causing  germination  in 
the  quickest  j)Ossible  time.  After  plantuig,  tlic  farmer 
continues  to  liarrow  over  the  ground  after  each  ramfall, 
until  the  growhig  crop  is  too  far  advanced  to  pt'i'mit 
ot  this  without  causing  its  destruction.  Xo  sooner  is  the 
crop  liarvested  than  preparation  begins  for  tlie  next 
seeding.  The  plough  follows  close  I)ehind  the  harvester, 
cutting  a  furrow  .seven  niches  dee}).  Ik'hind  the  plough 
follows  the  subsoil  packer.  No  matter  how  long  a  time 
must  elapse  before  the  ]ilanting  of  the  next  ciop.  the 
ground  is  harrowed  over  after  evcM'v  rainfall,  but  never 
when  it  is  dry.  Through  winter  and  .--ummer  the  per- 
siNtent  and  untiring  stirring  of  the  soil-mulch  is  eonlhiuetl, 
whe*hei'  anything  is  planted  or  not.  Constant  watchful- 
ness i>  the  price  the  farmer  must  pay  for  good  crops. 

i>\  thi>  system  crops  are  grown  (1)  annually.  (2)  bien- 
ni  ''\.  and  (.'})  a  moditicat ion  or  comi)inati()n  of  (1)  and 
(-;.  depending  largely  on  tln'  rainfall,  the  texture  of  tlu; 
soil,  the  lenutli  of  the  growing  .season,  and  the  means 
ot  di>|iiisal  (if  the  product.  Wheat  is  one  of  the  most 
successful    crop-,    of    the    ■"  dry-farming  "'    districts;    the 

Durum  "  wheats  are  the  lust  s|)iuig  \ai'ielies.  and 
'■'I'urkey  ited    "  the  iiest   ■■  fall  "'  variety. 

'I'here  i,-.  nothing  inimical  to  irrigation  in  tiie  "drx- 
faruiing  ■■  movcnu-nt.  Kach  lia>  a  wide  field  i)efoi'e  it. 
In  many  regions  it  is  probable  tliat  a  cond)ination  of 
iii'iition    and    ■"  di'y  fiU'minu' "'    methods    will    be    found 
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desirable.     "  Dry-fanning  '"    is    now     used    only    as    a 
supplement    to    irrigaticjii    farming.     What    will    l)e    the 
effects  of  '■  dry-farming  ""  on  future  wheat  outputs  remains 
to  be  seen.     The  uncertainty  of  crops  in  certain  seasons 
unless  irrigation  is  ii.sed  as  an  aid,  the  constant  watchful- 
ness and  care  tlemanded.  and  the  advantages  of  other 
undeveloped    tracts    for    wheat-growing    ovit    the    arid 
tracts,  have  all   to   be  considered.     While  many  "  dry- 
farmers  "   give    glowing  accounts   of  their    success,   and 
claim  that   their  methods   will  add  millions  of  acr '     to 
the  wheat  fields  of  America,  many  experienced  agucei- 
turists  arti  inclined  to  thuik  that  the  wheat  output  will 
not  be  materially  increased  by  '"  dry-farming  '"  methods. 
The  application  of  fertilizers  to   the  soil  is   beneficial 
in  .some  or  all  of  three  ways;   (1)   Tt  may  improve  the 
physical  condition  ;    (2)   it    may   improve   the  action   of 
useful  bacteria;  and  (.'{)  it  ]uay  supply  nutrient  materials. 
Wheat  is  a  delicate  feeder,  anil  requires  a  large  amount 
of  soluble  nitrogen  early  in   its  growth,   hence  nitrogen 
is  the  fertilizer  I'onstitnent   that   usuall\-  gives  the  best 
results.      It   should,   however,   be  n(jted   that   no  specific 
law  has  been  worked  out  even  for  a  particular  ^oil.  from 
which  the  fertilizing  requirements  could  be  deduced  in 
any  exact  maimer.     Fertilizers  rarely  take  the  place  of 
efficient  methods   ol    cultivation   in   increasing  or  main- 
tahiing  croj)  yields.     The  idea  now  held  is  that  low  yields 
arc  usually  relateel  to  the  })hysical  vondition  and  charac- 
teristics oi  the  soil  :  the  great  contr(>lling  factor  m  the 
3ield  of  crops  is  not  the  amount  of  plant  food  in  the  soil, 
but  is  a  physical  factor,  the  exact  nature  of  which  is  yet 
to  be  determhietl.     Mr.   \Miitnev.   Chief  of  the  Bureau 
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of  Soils  in  tho  United  States  Department  of  Agriculture, 
maintains  that  lie  never  saw  a  ease  of  soil  exhaustion, 
which  was  probably  duo  to  tho  actual  removal  of  j)l,uil 
food,  lie  says  that  tho  so-ealled  worn-out  soils  of  the 
United  States  are  due  to  eondhions.  which  make  tho 
plant  food  unavailable  ;  and  holds  that  the  primary 
o))jeet  of  f(M-tilizing  is  the  adaptation  of  soils  to  any 
desired  crop  or  crops. 

Doubtless  commercial  fertilizers  applied  to  the  wheat 
fields  of  America  would  result  in  increased  yield.  I)ut 
they  are  in  tho  nature  of  a  speculation.  Tn  l^urope 
commercial  fertilizers  are  hirgely  used,  but  tl>e  conditions 
aro  vastly  different  from  those  existing  hi  .\merica.  The 
price  of  wlieat  is  higher,  therefore  the  cost  of  fertilizers 
is  relatively  less;  and  tlu^  wheat  lii'lds  are  smaller  and 
intensive  farmmg  is  j.ossible.  Of  tlie  fertilizers  sold  in 
the  United  States  hi  IS!)!)  about  70  per  cent,  was  con- 
sumed in  the  North  Atlantic  and  Soutli  Atlantic  states, 
in  an  area  lymg  within  :}00  miles  of  the  sea-board.  Xearly 
half  of  the  remaijider  was  purchased  in  the  four  states, 
Ohio.  Indiana.  Alabama,  and  Louisiana. 

American  scientific  agriculturist,^  believe  that  com- 
mercial fertilizers  will  prove  l)eneficial  and  remunerative, 
when  judiciously  used  in  a  rotation  of  crops,  and  for 
encouraging  the  growth  of  clover,  so  as  to  add  nitrogen 
to  the  soil  from  atmospheric  sources.  (Commercial 
fertilizers  cannot  take  tli(>  place  of  farm  manures  or  crop 
residues,  particularly  those  from  clover,  for  permanently 
improvmg  the  soil.  Clover  is  a  plant,  which  belongs  to 
the  class  of  legumes,  and  these  have  the  remarkable 
property  of  being  able  to  take  a  hinxe  urf-nnrfion  r-.f  fK^ 


i 

1 


;{•; 


Tin;    VIKT.l)    AM)    glALITV    OF"    WHKAT 


iiitroiivn  tlicy  need  tor  tlicii'  L'lowtli  from  tho  aif.  'I'iui 
carctul  ii'sciiiclic-  of  many  cmiiiciit  st'lcntific  investigators 
havt;  shown  thai  tlir  IcLnimcs  obtain  nitrogen  from  thr  air 
tonnd  in  thr  interstices  hctwecn  the  particles  of  soil. 
tliiM'Ugh  tlie  ageuey  ot  certain  micro-organisms  present 
in  tlio  soil.  'I'hese  hacteria.  whose  sjiecial  function  is 
the  assimilation  oi  tret  nitrogen,  attacli  themselves  to 
the  roots  of  growing  clovi'r.  oi'  other  legumes,  forming 
ihei'eon  small  noduh  s  or  tuhercles.  These  nodules, 
swarming  w  ith  their  countless  inhabitants,  are  to  Ik-  iound 
m  sizes  varying  from  a  pinV  head  to  a  pea.  and  frequently 
scattered  in  largo  numixas  over  the  roots  of  the  plant. 
The  nitrogen  taken  in  by  these  microbt-s.  and  cotiverted 
into  soluble  compounds,  is  used  l>y  the  clovtsr.  and  >tofcd 
in  the  tissues  ot  the  roots,  stem^.  and  leaves.  The 
legumes  aie  especially  rich  in  nitrogen,  and  thouLdi  we 
are  unable  to  say  exactly  what  proportion  of  this 
element  is  taken  by  them  from  the  air.  it  i>  certain  that 
under  favourabli-  conditions  \]\v.  greater  pait  is  from  th;it 
source.  BisskU's  this  addition  of  nitrogen  to  tlu'  Noil. 
elovcr  ploughed  under  has  the  following  effects  :  A  large 
addition  of  humus  is  made  to  the  soil,  whereby  the  >oil 
is  made  more  retentive  of  moi^tur!•,  warmer,  and  better 
aerated,  eonditkins  favourable  to  successful  wheat-grow- 
hi":  anil  an  uierease  is  made  to  the  store  of  available 
plant  food  (phosphoric  ackl.  potash,  and  Ihne)  hi  the  sur- 
face soil,  tiiken  by  the  clover  ui  part  from  depths  not 
reached  by  the  shallower  root  systems  of  other  plants. 

|)oubtle»  out!  of  the  most  nnportant  factors  hi  the 
u.sefulness  of  farmyard  manure  ui  wheat  tracts  is  the 
b.:!i-tf"V!;i.l  tlor.a  thus  introduced  into  the  soil. 
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An  important  udditiiui  (o  dui'  knnwlcdu'r'  of  soil  f(M'tility 
\\iis  made  liy  Di'.  K.  J.  RihscII  at  the  l?ritish  Association 
Mretinu'  at  Shofiiekl  in  Soj)tonilur.  l!tl(t.  ICxiKM'iments 
condnctcd  I»y  him  and  Dr.  II.  1>.  Hutchinson  at  Rotham- 
stod  on  the  part  playc(l  by  inici'o-orLranisms  other  than 
bacteria  in  (h'terinining  soil  -  fertility  jzave  sutficient 
evidence  tf)  warrant  the  assumption  that  soils  contain 
some  larcc  oruanisni  cai)al)k'  of  chrekinLt  l)actcria.  and 
so  reducing  flu'  productiveness  of  soils.  Mi-.  A.  I).  Ilalk 
F.R.S.,  says  that  if  by  the  destruction  of  injurious 
organisms  the  bacterial  efficiency  of  the  soil  is  ke])t  up. 
it  is  })ossible  to  get  a  very  much  Ijctter  duty  out  of  nitrogen 
applied  in  tertilizers. 

fntensive  farming  implies  scientific  farmuig.  and 
dcvelopN  a.^  population  |)re>ses  on  the  means  of  subsistence. 
'I'hcre  i~  e\  i<lenre  that  intensive  farming  is  commencing 
in  the  oldest  settletl  districts  of  Anrcrica,  where  the  farms 
are  becoming  smaller,  where  fertilization  is  practised, 
and  where  crop-rotation  has  its  place. 

A  good  rotation  of  crops  is  an  esNcntial  of  scientific 
faimiui.  and  in  tho>e  parts  of  Amei'ica.  where  the  soil 
has  been  impoviMMshed  by  the  growth  of  wlu'at  U{)on  it 
for  many  successive  years,  the  sy.stem  of  crops  following 
in  rotation  would  i,.»  very  beneficial.  P>y  crops  following 
in  rotation,  the  land  is  not  robbed  of  one  essential  con- 
stituent, since  different  crops  take  ditTerent  constituents 
fiom  the  land,  and  some  of  these  crops  may  add  to  the 
soil  an  essential  constituent  for  a  succeeding  crop.  This 
system  is  more  economical  than  supplying  the  necessary 
constituent  (^r  constituents  by  artificial  means.  Clover 
and    the  other   members   of   the   lefrume   familv   should 
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always  bp  included   in  a   rotation,   which   also   includes 
wheat,  for  reasons  previously  stated. 

American  agriculture  has  till  late  ^-ears  (and  even 
now  to  a  trreat  extent  this  is  true)  consisted  mainly  ui 
raising  chea;)  wheat  crops.  As  late  as  \W2  tlu  United 
States  Department  of  Apricultin-e  reported  that  little 
crop-rotation  was  practised.  The  degree  of  rotation 
diminisiies  from  east  to  west,  and  practic.Jly  disapjieai's 
in  Kansas.  In  Canada  siimmer-fallowing  is  becoming 
general  throughout  the  NorthAVcst.  The  custom  of 
eiiiitinuous  wlu^at-growulg  is  very  gencal  in  .Vrgeiitina, 
l>ut  the  l)eginnings  of  rotation  are  noticeable  in  the 
alt(>rnatioM  of  maize  and  wheat,  and  in  the  j)racticc  of 
growing  allalfa  after  three  or  four  years  of  wheat-cropj)ing. 

Considerable  wheat  area  is  lost  in  America  thi(Mi<_'h 
carel(N.siiess  and  wastefulness  in  ploughing  or  seedJUL'. 
end  in  some  cases  both.  Karly  pIiMigliini;  has  man\- 
ad\antaL'(\^,  but  is  often  neglected,  .\mong  its  chief 
advantages  ;\vv.  the  prevention  of  the  gi'owth  of  weeds, 
the  conservation  of  the  moisture  of  the  soil,  the  keeping 
of  the  soil  in  'u^>h\  tiltli,  liu'  quicker  germination  of  seeds, 
and  the  eailier  h;.rvests  made  possible  In  the  aii<l  and 
semi-arid  parts  of  .\meri<M  jiiid  in  those  districts  where 
early  frosts  occur,  it  is  of  high  importaiiic  for  the  farmer 
to  jilough  his  land  early.  Frosts  ocriii  ui  the  high  latitudes 
of  \merica  insuuuner  and  arc  primarily  due  to  the  aiiseuce 
of  mount  litis  aloiiL'  the  north  of  Canada,  which  allows 
the  cold  winds  to  blow  dowu  from  the  Arctic  Ocean  ovi'r 
the  wiicat  fields  •  these  frosts  unfoil  uiiatcK  occur  during 
file  litter  half  of  .VuL'Ust  wl'.eii  the  wheat  is  very  nearly 
ripe,  and  wiu'u  the  long  siiininer  has  dried  uj)  ever\  green 
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tiling  on  tho  face  of  the  prairie.  Then,  as  there  is  no 
moisture  left  to  be  evaporated,  the  slightest  breeze  from 
the  north  nips  the  wheat.  The  remedies  are  several  : 
wind-breaks  or  plantation^  of  trees  to  shut  off  the  cold 
winds  may  be  employed,  but  the  most  important  remedies 
are  early  ploughing  and  seeding,  and  the  use  of  hardy, 
early  ripening  varieties  of  seed. 


(  llAl'llMt    [\- 

ri.AS'jrFrc  \TToN  or  ami-rtcw  \vi    ;\ts.  \\n  iiii-  divhiox 
<ii'    \Mi;i:i('AN   uiiKAi'  iii;i,i)^.   on    a    (I.imvik      wd 

"•I'W,   HASIS 

.\\li:i;i< w  ulical'-  mny  !>(>  clasNificd  1>\-  tlio  soasoii  of 
SMwiiiLi-  as  Npi'lim  Wheats,  and  Winter  or  l''ali  Wlieal-  ; 
\>\  llie  llniiiiess  nf  llui  urain  as  Scift  Wheats  and  Hard 
Wiicilv  :  !iy  theii'  ""  ■  ti'euL'lh  "'  as  Weak  Wheats  and 
Sti-(in^  Wlieals  ;  liy  file  prndnrts  fur  wliiili  tliey  are  used 
•'1-  IJreid  i>"he,,t>  and  \hieai' )ni  Wheats;  and  i*\  the 
cnldiir  (if  t!ie  s(cd  a>  i;.  il  Wheats  and  Wliite  Wheals. 

I'';"ii!  the  slaiid|MMiit  (if  envir(in?nent  it  will  hereafter 
he  seen  tliat  tliey  may  he  classified  a^  fdlhuvs  : 

I.  (-'(ihiiii'iti  /111  11(1  W'/ndl^  (Trilic/nii  i-iihfcrc). — (ff)  'I'li(> 
soft  u  inter  w  heat-.  \  aryin-j  in  eoloin' of  L'lain  Iruni  andu'i 
to  white. 

(h)  'I'he  hard  winter  wlieats.  red  Lrrained.  usually 
heai'(h'(|    and  p. i-.sc~-,iiii^  a  )i-!ati\el\    hi'^h  lihiten  content. 

('1  I'hi'  haid  >|irin'.'  \\hcat-^  icd  sprained,  and  rich  in 
lihiteii  (  (intent . 

('/)  The  white  wheats,  soft  and  \cr\  --t.ii-.  li\  hut 
possessing  grains;!  little  liard(  r  and  much  dnei-  than  thoM. 
of  (he  >of|  wintci'  wheats.  They  ;ire  cither  ■  I  ill  "  or 
sprini,'  sown,  and  are  -onictinie--  -own  at  hoth  .-cason-.  in 
the  same  localit  v. 
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(  ;  'I'lii-  (';iil>  \\lica(>.  sdit  1)1-  .-fiui-lianl.  wiicrally 
;'  XT  fn  led  ill  tin-  coloni-  <i|'  tlic  'jiiwm.  and  (listinjiuishcd 
hy  lliiir  al)ility  to  I'ipcn  early. 

2.  Cliih  iir  SfiiKiri  -Il<<iil  Whml  (Tiidriim  ro)ii paction]. — 
Till  sc  wlicats  posM'ss  as  a  iiilc  extremely  short  heads. 
and  aic  dtteii  ^(pi.ticly  t'inne(h  'i"ho  heads  are  cotnnicDly 
wliite  lait  soniel  inies  red  and  a!'<' (Mther  heanh'd  oi' hald. 
The  'jraiiis  are  u,-nally  short,  and  rathei'  small,  while. 
or  red.  and  often  hoat-shaped.  The  pecniiar  slructuri' 
nl  llie  head  allow--  Ihe  varieti(^s  to  he  comparat  i\-el\- 
l.irL'e  \  ielders  aiid  ihis  jiropet't y  is  i>f  threat  imporlanee. 
The  1enarioiisne<s  of  the  ehatf  enalile^  thes(>  wheat-^  to 
iir  hai'vesled  lonL'  after  I'ipeninLr  without  In-^  from  >-hatter- 
in'_'.     Tlie\-  are  Liiowt!  ;e-  either  ^piinir  "i'  winter  vai'ielies. 

!{.  hmiiiit  Win  (lis  (Trilicinii  >'iirinii].  Dnruni  wheats 
]ioss(»ss  L'rains  nsua.lly  very  liard  and  ixlassy.  sometimes 
rathei'  transparent .  wllow  ish  wliite  in  colour,  occasionally 
inelinin'i  t"  red<lisli.  and  |iroport ionately  rather  iontr. 
The\-  ai'e  the  hanh'st  ^'rained  wheats  that  are  known. 
and  most  variel  !('>.  are  s|)rinL;  sow  11. 

\  /■'ninnr  (Tritirinu  iliriK-cin)i).  V.muMV  possesses  a 
grain,  which  is  snmewliat  hard  and  is  re(l  in  colour.  'I"he 
plant  is  resistant  to  diouL'ht.  It  tdves  a  ^^ood  yield  of 
grain,  hut  is  chiclix  u^ed  for  forage  purposes.  It  is  \\<(A 
in  tht!  |ii'oduct  ion  of  new  varieties  l)y  hyl)ri(li/,at  ion. 
largely  (mi  ae<'ouii1  of  its  diought -resist  iiig  {pial-.tics. 

T).  Sjtill  Cr  I' it  if  inn  spillii).  Spelt  possesKcs  grains  li'_dit 
I'ed  ill  cnloui-,  and  the  LMiin  i--  always  held  tiirhtly  within 
the  ch.iff,  mid  (  aiiiiot  he  hulled  in  thrc-liing.  Spelt  is 
liseil  very  little  for  human  ii»^A  hut  is  geneiallv  led  to 
stock.     There  arc  hoth   winter  and  spring   xariclie^.      It 
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is  used  in  flic  jji-cidnctidii  of  new  varictk's  l)y  hybridiza- 
tion, chiefly  on  ficcnniit  of  its  (h'onglit -resisting  qualities, 
and  tlie  non-shattoriiig  of  the  grain. 

Wry  small  quantities  of  Spelt  and  Emmer  arc  grown 
in  America  ;  they  are  chiefly  found  in  the  dry  parts,  and 
breed  is  one  of  ihe  dominant  factors  in  determining  the 
quality  of  the  grain. 

'I'h(^  vaatncss  of  the  American  continent  and  its  numerous 
wheat  rc^yions  make  it  advisable  to  consider  sejiarately  : 
(I)  Canada.  (i>)  the  United  States.  I'.l)  ^fexico  and  Central 
America.  ( t)  countries  east  of  the  .\n.des  ;  and  (."))  countries 
west  of  the  .\ndes. 


1.  Canada. 

Canada  is  roughly  the  s:mie  in  size  as  the  v'oiiti- 
neiu  (if  iun'opc  ;  part  of  it  lies  in  the  Xorth  Frigid 
Zone,  and  part  in  the  North  Temperate  Zone.  Its 
northern  bomulary  i'^  tlic  Ardic  (>cean,  and  its  most 
southerly  jioint  lies  on  nearly  the  same  parallel  of  latitude 
as  jjomn.  Xtiturally.  thcicfore.  its  climates  ;ind  ^^oils 
are  most  \aiicd.  ft  is  po^ihlc  howcvei'.  from  the  stand- 
point of  >oil  and  cliniale.  to  divide  lh(  wheat  legions  of 
Canada  into  six  divisions  : 

1  Xorth-Westciii  Canada.  in<!udinL;  .Manitoba,  and 
the  greater  jiart  of  Saskatchewan  and  Alberta  growing 
strong,  hard  >pring  wheats, 

2.  Sonthciii  .Mhurta  growing  strong,  hard  winter 
wheats. 

3,  Soullicrn  Alberta  and  Soutli  ^VoMt  S;i>kat(  licu.iti. 
growint;  in  -mail  (jinnt  it  ics  Dunini  wheats,  uiid  irrigated 
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wheats    white-grained,    soft    and    starchy,    and    hence 
possessmg  small  gluten  content. 

4.  British     Columbia     growing    white,    soft,    starchy 
wheats,  usually  "fall  "  sown. 

T).  Western     Ontario     growing     mainly     soft     winter 
wheats  ;  and 

().  Quebec  and  the  Maritime  Provinces  growing  mainly 
soft  spring  wheats. 

The  maui  wheat-growing  region  of  Canada  lies  between 
the  Rockies  on  the  west,  and  the  Creat  Lakes  on  the  ea-t. 
tlui;;  including  the  prairies  of  \orth-\V est  Canada.  The 
late  Dr.  G.  M.  Dawson  sliowed  that  these  jjlams.  or  prairies, 
rise  gradually  from  east  to  west  m  the  form  of  steps, 
being  SOO  or  !tO(i  feet  above  sea -level  at  or  near  Winnipeg, 
while  at  the  foot  of  iIk^  Rocky  Mountains  they  are  4  0(»(» 
feet  or  more  above  sea-level.  This  ascent  is  not  regular, 
however,  each  step  having  certain  features  peculiar  to 

itself. 

The  prairie  soils  of  Canada  are  ju.^tly  noted  for  their 
productiveness.     They  contain,  as  a   rule,  large  j.crcen- 
tages  of   all    l!ic  essential   constitiicnts,   and   are  charac- 
tcri/rd  by  percentages  of  humus  and  nitrogen  far  above 
thr  average.     The  prevailing  surface  soil,  speaking  gener- 
lillv.  is  a  black,  or  greyish  black  loam  in  which  the  vege- 
table   matter    is    well    dc(<)nip<^sc(l.    and    thoroughly    in 
corporated    with    the    inoruMnie    eonii»onn(ls    ot    the   soil. 
Ii   varies  in  ilei>tli  from  a  t(tu   inches  to  one    i\\o.  or  «'vcn 
more  leet .  and  over  large  areas  is  miderlaid  with  a  h.'uvy 
clay  sui.^oil      This   i)laek   s»n-face  soil   occ\n-s   in   all   the 
hollows  of  the    tirst    and  second   steps,   and   occasionally 
on    the    higher    grtjunds.     The    more    elevated    grounds. 
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■and  the  ridaos  and  liills.  are  concrally  devoid  of  it.  So 
far  as  it  has  heen  studied,  it  seems  to  be  a  vegetable 
formation,  which  in  the  lower  frroiinds  r;rew  in  shallow 
lakes,  ponds,  and  swam})s.  aceumnlatin<j;  in  situ  for 
ages.  Dead  and  decayed  water  and  marsh  plants. 
toL'ether  with  j^eat  and  other  vecetation  rrrowing  in  moist 
])laces.  s^om  to  make  up  th(>  bulk  of  the  dej)Osit.  'J'lie 
int(>rmixed  fine  sand  and  silt  have  ])robably  been  carried 
into  Ihe  swairii>s  and  pdiids  by  rain  and  wind  action  Irom 
Ihe  InL^ier  and  diier  crmunds  siu'roundint:  them. 

('onccrniivj;  the  praii'ie  soil  of  th(>  Red  River  Valley. 
l)i'.  (;.  M.  Dawson  wrote:  "Of  the  alluvial  prairie  of 
Ihe  Red  River  much  has  been  said,  but  the  uniform 
Ici'tility  of  its  soil  I'annot  li(>  exauLrcrated.  The  surface 
for  a  depth  of  -  or  t  feet  is  a  daik  mould.  com})Osed  of  the 
s.iine  material  as  the  >ul)soil.  but  niin'j.led  with  much 
v("_'ctable  matter.  Its  daik  colour  is  no  doubt  due  in 
|)art  to  the  Lrcneral  accumr.lat  ion  of  the  chaired  grasses 
left  b\  pi'airie  tir(^s.  'I'Ih^  maiiy  alluvium  underlying  the 
vcgctai)Ie  mould  would,  in  most  countiics.  be  considered 
a  Mill  of  ihe  b(>st  (piality.  and  ihe  fertility  of  tluyuround 
ma\'.  tlicrcfoi'c  be  considered  as  pi-act  ically  inexhaustible." 

A  knowl.'d^c  of  the  climate  of  \orth~\Vest  Canada  is 
(if  considerable  importance  to-day,  for  this  rcL'ion  i~^  in 
all  |>robjbility  dcst  incd  to  licciane,  if  not  the  Ln'<'ate<t ,  yet 
at  least  one  of  the  greatest  whe  it -producing  region.--  of 
the  world,  ^pring  and  siunmer  are  the  most  impoitant 
seasons  to  the  wheat  growcis  of  \oith  W'c-^t  Canada. 

TlirouL'hout  the  region  (he  sprin^  i-  slmrt,  and  the 
farmei'  niu.l  utilize  fully  every  da\-  from  tin  last  days 
of   Mai'eh  until   the  cntl  I'f   April       Hy  the  end  (^f  .\pril 
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,11  xshcat  slu.ukl  be  sown  in  order  that  the  warm,  nimst 
.lay.  ot  tlie  earlv  summer  may  <on1ril)ute  to  the  germma- 
,„;„  „f   the  sccHls.     A  study  of  the  diagrams  and  maps, 
uhirh   areompanv    this   ehapter.    will   ^how   that    spring 
usuallv  opens  a  little  earlier  in  All.erta.  near  the  moun- 
tains."than  it  does  in  Manitoba,  but  that  alter  early  ni 
^h,y  the  more  eastern  distriets  beeome  the  warmer,  and 
tl,a't    the    avera-e    temperature    ot    the    three    sunnuer 
months  at    Winnipeg   is  some  live  degrees   higher   than 
at  Cahrarv  and  Kdmonton.     During  May  and  Junr  the 
trmper"atare  rapidly  rises,  and  irom  the  middle  c,l  May 
until  the  end  ot  July  the  heaviest  rainfall  occurs.     J)urmg 
.|„!y    and    Auuust    bri-ht    hot   days    are    frequent     and 
,..,nporatures'exr.rding     '.!()     F.    have     been    rrr(,rcU:d. 
It    is  iuiportant    to  note  that  in  Manilolu.   r.o  per  rent., 
,,„,!    f.nlh.T  west    morr   than   (iJ    p.-r  cent,,  of   Ihr   total 
,„,,.ipitation  f..r  the  year  falls  between  May  and  August  ; 
and  .lune  is  the  month  of  heaviest  rainfall     just  the  very 
,,,,iod   when  moisture  is  required  for  the  growhig  wheat 
,.,,,,,.     -ilH.  normal  ammal   preeipitation  of  Manitoba   is 
ap.  n..ximalely  J:2  inches,  of  Saskatchewan  Kite  17  niches, 
and  of  An)erta  17  to  IS  inches. 

A  ta<t  of  peculiar  hiterest  is  thai  the  summer  s.'.ason 
i,,  ,|„.  hasin  of  the  Mackenzie  Kivcr  is  nearly  as  warm  as 
in  .\ll)erta.  M  KdnK.nt.m  and  Calgary  the  mean  summer 
„.,;,j„.,ature  is  .v..  F  .  at  Dunvegan^s  K..  at  Fort  < 'hip- 
pewyan  .V.t  F  and  at  Foii  Simp^.n  .".7  F.  The  ex- 
planation li.'s  rhietly  in  t  he  fact  that  the  insulation,  or  heat 
tv.eived  from  tlu-  M.n.  seareely  varies  about  niidsumm.'r 
iKtw.'cn  the  paralKUof  latitude  to  ami  (in  .U-grers  •.  the 
larger   number  of  houis   the  Mm   i-  above  the  h..riy.on  ui 
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tlio  high(U'  latitudes  very  nearly  balancing  the  efTcct  of 
less  direct  solar  radiation.  Southern  Alberta  has  a  much 
milder  winter  than  the  rest  of  Xorth-Wcst  Canada,  and 
this  is  largely  due  to  its  position,  and  the  drying  elTect  of 
the  Chinook  winds.  The  cold  becomes  greater  to  the  east- 
ward, thus  the  average  winter  temperatures  (December  to 
March)  are  as  follows  :  Calgary.  171°  F.  ;  Medicine  Hat, 
1(5  4"  F.  ;  Qu'Appelle,  5=  F.  ;  Winnipeg,  IT"  F.  Xorth- 
wartl  the  change  is  even  more  raj)!*!,  and  in  strong  con- 
trast to  the  small  variation  durmg  the  summer  :  Calgary, 
171"  F.  :  iMlmonton,  l.T  F. :  Dunvegan,  1  F.  ;  Fort  Chi^)- 
pewyan.  -5"  F.  ;  and  Fort  Simpson.  -  I'.i  F.  A  feature 
of  the  climate  of  Alberta  i^  the  elTcct  })roduced  by  the 
Chinook  winds  in  kcejjmg  the  prairies  almost  l)arc  of 
snow  during  the  winter,  and  quite  bare  in  the  early 
sj)ring.  The  Chinook  wuids  are  moist  ocean  winds, 
which  are  forced  up  tlie  western  slope  of  the  Rockies, 
and,  owing  to  the  condensation  of  moisture,  do  not  cool 
as  rapidly  as  they  otherwise  would,  and  subsequ(Mitly, 
mechanical  lieatuig  by  compression,  as  they  descend  the 
eastern  slo])es.  brings  them  to  the  prairies  comparatively 
warm  and  dry. 

The  average  yearly  snowfall  of  Xorth-West  Canada 
is  from  .")(•  to  ."),">  inches,  but  the  frosts,  which  come 
Ijefori'  tlu'  snow,  make  it  impossilde  to  grow  fall  wheats, 
e.\ce|it  in  tlic  mild  winter  climate  of  South  Alberta. 

.\  |»oint  of  great  importance  in  Cant.da's  clunate  is 
the  pt'rccntagc  of  sunshiiu'  throu'-hout  the  year.  Nearly 
all  parts  of  the  iJominion  liave  an  annual  percentage 
of  ovei  40.  and  a  summer  percentage  of  between  53 
and    •")!»;    thu.s,  (  anada   (■om))arcs   v»'ry  favourably    with 


SKMT-ARII)    (ANADA 
the  southeru   parts   of   England   witli  a   nornu.l   annual 

i)orcentugo  of  3G. 

Tlic  relative  humidity  of  the  air  for  tho  year  vanes 
Ironi  55  to  65  per  cent,  over  the  region,  but  durmg  the 
later  stages  of  the  g^o^vth  and  ripening  of  wheat  it  is 
k..s  and  the  combination  of  comparatively  dry  air  and 
hright  sunshine  has  much  to  do  with  the  excellent  quality 

of  the  grain. 

The    semi-arid    area    of    Xorth-West    Canada.   S0...0.) 
square  miles  in  extent,  is  bounded  on  the  south  by  the 
International  Boundary,  on  the  east  and  north  by  a  Ime 
commencing  at  the  intersection  of  102  degrees  west  longi- 
tude with  the  International  Boundary,  and  running  from 
thence  north-westerly  to  51=  30'  north  latitude,  and  thence 
west  to  tho  Rocky  Mountains  ;  and  on  the  west  by  the 
p.uckv  Mountains.     The  causes  of   the  aridity  are  not  as 
vet  completelv  known  ;  topographical  relief,  the  Chinook 
Wind    and   atmosi>heric   movements  doubtless  all   play 
their  part.     Over  by  far  the  greater  part  of  the  semi- 
arid  region  the  soil  is  rich  ;  it  lacks  only  moisture. 

North-Wcst  Canada  i)lainly  possesses  almost  ideal 
c.onditions  for  the  growth  of  strong  wheats.  Its  climate 
is  almost  a  perfect  -  steppe  ••  climate  :  an  abundant  ramfall 
occurs  in  the  (>arly  stage,  of  the  growth  of  wheat ;  bright, 
suunv  weather  prevails  towards  harvest  time,  and  the 
heat  "and  drvne^s  become  extreme.  The  soil  is  ot  ex- 
ceptional richne.ss  in  humus  and  is  retentive  of  moisture 
and  heat ;  naturallv.  therefore,  some  of  the  hnest  wheats 
,.f  th(^  world  are  grown  in  this  region,  and  command  the 
hi'diest  ])ric6s  in  the  wheat  markets. 

Another  advantage  enjoyed  by  this  region  of  Canada 
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is  that  it  lit's  farther  north  than  tlio  otlit-r  wheat  regions 
of  America,  and  this  aids  greatly  in  the  production  of 
high-gra(k>  wheats,  and  iheir  perh'ct  (k'velopment.  In 
this  connection  the  elTect  of  sunshine  must  receive  atten- 
tion. In  r)N  ."")'  north  latitude  sunshine  becomes  as 
much  as  eighteen  hours  per  day  in  tlio  summer  season. 
Dr.  William  Saunders  reported  in  l'.M)s  that  some  of  the 
finest  wlieat  he  saw  was  sent  to  liini  from  Fort  Vi^rmilion. 
The  wheat  wliich  won  the  tirst  i)lace  at  the  World's 
Columbia  Kxposition  in  IsiC}  was  grown  in  the  Peace  lliver 
X'alk-y.  near  the  noithern  boundary  of  Alberta. 

AllHTla  ••fall""  wheats,  especially  Alberta  Red  and 
Kharkof.  rank  very  high  in  qualhy.  Climate  is  the 
main  factor  in  their  production,  though  soil  and  breed 
ako  exert  their  hiHuenco.  Soutlu'rn  Alberta  may  lay 
claim  to  po  ,M»ing  some  of  the  lincst  winter  wheat  lands 
in  -Vmcrica.  for  the  rainfall  is  sufficient  to  mature  the 
t:rain.  is  far  irom  bring  exce-^>i\e.  and  it  ociurs  chiert>- 
during  tlu'  growing  seas(jn.  Again  the  pievailing  ck'M.r- 
nes-^  and  dr\nc^s  of  li,.'  atino^iihere.  an<l  the  preponder- 
ance of  >unny  and   warm  days   in  siinnuer  are  of  great 

import. 

Southern  .Mbeila  and  South  West  Saskatcb.cwaii.  lying 
Miuth  of  the  main  line  of  the  Canadian  Paciiic  ll.iilway, 
havi-  only  a  small  average  aiumai  raiidali.  though  u\ 
sonu'  ye.irs  it  may  lie  sutticicnt  for  the  growth  of  wheat 
by  oidinary  farming  methods  :  it  is  now.  however.  r(-cog- 
n'v/.vd  that  the  futiue  of  this  region  dcpcaids  on  •■  ih'v- 
iarmiuLr"  and  iii  i-alion  methods.  The  soil  of  most  of 
thi.>  region  is  good,  and  it  has  not  l)cen  subjected  to  the 
leachum  action  of  heavv  rams.      Dr.    William   Saunders 
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'■  (h'y-l'arniing." 

Fici.  L~Rainiai.l  and  Tkmikrature  CrRVKs,  Canada. 

says  thai  this  semi-arid  ivgion  is.  hi  soino  ii'spdts, 
ninre  fa\'ourablo  for  wht-at-growmg  as  regards  ' '.imate 
and    rainfall     than    are     those    parts    of     the     United 
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States,  whoro   "  dry -farming  "  now   soems   to  be  fairly 
succossful. 

The  climato  of  -Rritish  Tolumbia,  as  a  whole,  presents 
all    the  conditions,   which    n-e    mot    with    in    European 
countries  lyintr  within  the  Temperate  Zone.     The  coast 
re-ion  is  characterized  by  its  copious  rainfall,  resulting 
from  th(^  contact  of  the  moisture-laden  winds  from  the 
Pacir-   ^'•ith   the  Coast  Range.     The  change  in  climate 
},(4wee,i  the  western  and  eastern  sides  of  the  Coast  Range 
is  decidedly  abrupt.     The  Pacific  winds,  deprived  of  much 
of  their  moisture  in  as  ending  the  western  slopes  of  the 
mountains,  become  drier  and  warmer  wh(  :i  flowing  east- 
wards, or  passing  down  to  low^r  levels  :  hcn.'c  the  interior 
plateaux  between  the  Coast  and  Selkirk  Ranges  possess  a 
relatively  drv  climate  :  the  summers  arc  warmer  and  the 
winters   colder   than    in   the   coast   districts.      ^larch   is 
distinctly  a  spring  month  in  all  the  lower  levels  of  British 
Columbia.     Tji   the   more   southern   divisions   the   mean 
temi)cr?.ture  of  A})ril  corresponds  very  closoly  with  that 
of  tho  same  month  in  England.     Meteorological  observa- 
tions extending  over  a  series  of  years  ure  only  available 
Un-  the  Lower  Eraser  Valley.     There  spring  opens  early, 
the  summers  are  warm,  and  the  winters,  which  are  usually 
mild   and  rainy  near  tho  coast,   increase  somewhat   in 
severity    with    increasing    distance    from    the    sea.     At 
Agassiz  the  average  mean  tera]ierature  for  January-  is 
33"  F..  and    for    July  04°  F..  with  a  mean  daily  range 
of  U)°  F.  in  the  former  month,  and  of  -H)'  F.  in  the  latter  ; 
the   lowest    temperature   on   record   is    13^^   F..   and  the 
higlu^st  07°  7      Frost  seldom  occurs  as  hate  as  May.  and 
i'..^.,-..  u,   T^..-.  r.-r-f-.rfi   of  .anv  durliifT  tlie  summer  months. 
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Tlio  annunl  minfal!  is  C^l  inches,  twn-thirda  of  which  fall 
between  the  hecrinninii  of  Octolier  and  the  end  of  March. 
The  annual  averaire  relative  humidity  of  the  air  varies 
from  70  to  SO  per  cent,  in  the  humid  parts,  and  in  the 
(Irici-  parts  from  ")<>  to  "o  per  cent. 

Thr  surface  dejiosits  (if  British  Columbia  are  somewhat 
difTcreiit  from  tlios(>  of  flie  I'rairio  Provinces.  The  black 
clay  or  wgelable  deposit  is  rarely  met  with  :  the  materials 
consist  largely  of  pravels.  sands,  silts,  and  clays.  i  the 
valley  of  the  Fraser  River,  however,  some  of  tlic  meadows 
in  its  lower  reaches  exhibit  a  black  loamy  soil. 

It  is  evident  that  tlu^  main  factors  deciding  the  softness 
and  stai'fliy  nature  of  the  wheats  of  this  region  are  the 
rainfall,  the  liumidity  of  the  air,  and  the  small  amomit  of 
humus  in  <:^ertain  r)f  the  soils.     Till  recently  tho  growing 
of  wheat  in  British  Columbia  was  discouraged,  as  it  wis 
thought  that  the  land  could  be  put  to  more  profitable 
uses.  and.  as  a  consequfuce.  the  area  under  w^heat  has 
been    small.     There    is    an    excellent    prospect    that    tho 
future  will  see  great  increase  in  the  wheat  acreage  :  the 
country   whi<li    will   be  traversed   by  the   Crand  Trunk 
Pacific  Railway  is  jiroving  to  be  a  first-c^lass  wheat-growing 
district.      Kxcellent  samples  of  wheat  have  been  received 
t'roni    the    Xachaco.    Bulkley.    Kitsumkelum.    and   other 
valleys.     There    are    many    tracts    in    Britisli    Columbia 
whci'o  cro])s  may  in  th(>  fuiure  be  produced  under  "dry- 
farming  "   methods.     Among   the   few   isolated   cases   of 
''  dry-farming  "    now   existing   ma\    be   mentioned   that 
carried  on  at  the  Commonage  near  Vernon,  and  that  on 
the  uplands  near  Midway. 
The  eastern  wheat-lields  of  Canada  are  her  oldest,  but 
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the  tinio  of  tlioir  o:i'ont(>st  prospority  is  past,  and  mixed 
farming  is  largely  canicd  on  now:  yet  this  region  iN  tlio 
scH'oiid  in  importance  in  Canada  tor  wheat-growing. 

The  Ontario  tanner  ch'sires  a  winter  with  plenty  of 
snow  and  steady  cold,  tor  tliesc,  are  factors  leading  to 
success  in  grain-growing.  A  considera'ole  proportion  of 
t})e  precipitation  of  Kastern  Canada  falls  as  snow.  At 
A'ontreai  the  average  of  th(>  period  IsTO-lssf)  was  nearly 
Il'o  inches;  at  Toronto  the  average  of  fortv-four  vcars 
was  To  inches  :  and  even  in  the  far  south  of  Ontario  the 
average  of  tourteen  years  was  ."iT  inches.  The  irreat 
advantage  of  the;  snow  as  i^ci^ards  wheat  <  ilture  is  that  it 
prot(>cts  the  ground  against  seveic  frosts,  and  accordinizly 
winter  or  ''fall  '"  wheats  cai,  "te  grown. 

The  snow  usually  hcL'ins  to  melt  in  March,  and  spring 
commt^nces  caily  in  April  oi-  tlu*  end  of  .Vfarch  :  and 
l>etween  the  middle  of  .May  and  the  iniddle  o|  SepKMiil'i'r 
Southern  Ontai'io  is  included  he'ween  the  saine  isotherms 
as  till'  south  of  France  ;  it  i-.  only  after  a  lonu  autumn  that 
winter  sets  in  ahoi.t  the  iK'L'ini  Inu  of  I  )ec(>nd)ei'.  The 
summer  months  are  di>t  iiu  tl\  uariiier  than  in  Knirland 
l"ho  nninial  precipitation  of  the  whole  of  Oiit;uio  lies 
bet  ween  .to  and  li>  inches.  an('  I--  tairly  distril)U(ed  throui;!!- 
out  the  year.  The  sunuiH-is  in  (,>uel)ee  are  couiparilile 
with  tlioMi  of  (>ntario,  and  tlie  rainfall  lanu'es  from  .'{(•  to 
)•">  inches  aninially.  Spiim:  in  the  .Maritime  I'rovinces 
is  Usually  a  lit  t  le  later  t  ha n  in  Ontario  ,ind  Central  Canada. 
Ihm  t  he  summer  linu(i'^  loniier.  The  axcrai^e  annual  pre- 
(  i|iit,ition  ot  the-e  proviiiei  .,  is  hetueen  !<•  ,uid  I")  inches, 
e\(  (jit  along  t  he  -^oul  hcin  and  ea  crn  coa-^I  lines  of  N'o\  a 
»Seotii.  where  it   i-,  nearlv    .'>.")  imlic-.     The  a  \  eiaL;e  animal 
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rolativi!  humidity  of  tho  air  varies  from  65  to  SO  per  cent., 
IjL'iiig  highest  on  tho  coa>fal  and  lake  districts. 

Winter  wheats  are  grown  mainly  in  Western  Ontario 
<ui  account  of  its  fairly  mild  winter,  its  earh  spruig, 
anil  its  c(.m[)aratively  great  snowfall,  guehec  also  grows 
winter  wheats,  hut  tho  eroj)  is  not  con  narahle  with  her 
spruig  wheat  output.  Tiie  .Maritime  Provinces,  Quehec, 
and  Ivistern  Ontario,  grow  s|)ruig  wheats  ;  in  the  .Maritime 
I'rovuu-es  '■  fall"'  wheats  are  the  exception.  Cluuatic 
j  :»  J  .^i  I  il^  5  j  I 
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On  slid,  a   vast  extent  of  territory  as  Kastern  Canada 

soils  of  LTivat  variety  are  f and  of  diilrrmt  degrees  of 

nieclMui.al  c-iisisteiicy  :  l.e  li,-  ,,„,>,(  succostiil  wheat- 
grow  iiiu  i,  ,  allied  on  uliere  the  .oil  js  ;,  elayey  or  s.mdv 
loam.  'I'lie  soil  oj  the  MaiiMiiie  I'roviiiees  i-.  tiiore  Miited 
1"  the  irrowth  of  oats  and  harley  than  to  uhe.at. 

'I'hc  M.tme.-M.f  tiiegrauiof  Loth  the  ••  tall  "■  and  spring 
N.iiieties  of  wheat  i/roun  in  Iva-terii  Cinada  mu-t  lu^ 
attributed  in  the  maui  t  .  the  i.iiiilall  and  the  hmnidi'v 
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of  the  air.  and  in  tlu-  case  of  the  whiter  wheat.s  to  the  long 
j)erio(l  of  giowth  al^i. 

'i"hc  cliii'l  varictic-  i.f  wheat  L'rown  in  Canada  are  : 


Alberta  (Soutli).      Baskutehuwiu  Ilriti«li  F,a.stcru 

(Arid).  t'iiluu»l>l;i.  faimila. 


C'ltiiadu. 


11.11  a    .iiid  :  Ann/.  kiili.mka.  S..u..rii.  Wlu  il-  w,fl  ■ 

l\l!!  I      '^!""k"'.  lurk.y      Hcd  WM.c  h,(... 

Iw^,-  ......  C'I-hU").       ;  Wl.itc  li,>..u,.. 


WlUtu  Kifu. 

iiluc  Stem. 

dull  Whc.its 

(ii  luw  I'LTLxnt- 


««■'  .■  i 

dcii  Chall.     I      H,„ii.m. 
•  l.k-sHa.  KulslMr. 

(.'  1 .1  w  .•soil's' 

White. 
Early  (ii'iicuco 
Oiaut. 


.ill. 

D.l\\.-H|l  >    (i,il- 

ileli  tlialT. 
Early  UcUlw 

Giant. 
Turkey  It.  d. 


Perliaps  fhcinosl  typical  wheal  of  Canada  is  IJed  Filr. 
It  wa.s  intr.idii,c,l  inti.  Canada  in  IstJhy  .Mr.  David  File, 
who  ha]iiH-ned  t(!  .il.taiii  one  keria-l  ot  ii  mixrd  with  a 
quantity  of  wheat,  wliieh  came  (o  him  from  Dantzit,'  via 
idasgow.  Red  Fit,,  kernels  are  ivd.  iiK  lined  to  pah'  rather 
than  dark  red.  ,tnd  are  of  medium  si/e.  Imt  somewhat 
short.  Jied  Fife  i>  remarkahle  fc:  iis  productiveness,  for 
its  hi,uh  (piahty.  ami  for  its  power  ot  ad;ipti!i'_r  itseU  to 
the  \aryin^'  conditions  of  ,soj|  jind  ciiinatc. 

Winter  wlieats  in  C;m;,,l;i  are  sown  in  .\ii^ii-t  aiii  Scp- 
teml»er.  and  harvested  in  the  tonouing  diil\  and  AiiLoi-t. 
The  spring  wheats  are  so«ui  as  early  a-  po^nhle  in  the 
spiiiiL'.  Usually  .April,  ano  harvestc<|  in  the  loliowiii" 
Auciivt.  In  i'lastcni  Canada,  where  the  siiowtall  is 
lieaxy.  and  olteii  pa.  kcd  l.v  Ih.iw-.  tlie  I, inner  waits  until 
the  snows  melt,  and  the  Ircwt  Ih  out  of  the  gnaind,  helore 
eoMimeneini:  >|)rinL.'  secdinir.  Not  so  in  Ndrtii  West 
I  anad.i.    jor   the  snow  soon   ).'o«'s.    iicim:  li;.;hl    and    never 
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packed.  As  soon  as  6  inches  of  the  soil  are  thawed  the 
^rain  is  sown  ;  nor  does  the  farmer  trouble  about  the 
irosl  coming  out  of  the  ground.  As  the  frost  relaxes  under 
Ihi'  warm  sun,  the  moistun;  resulting  feeds  tl  \'ung 
roots,  and  they  are  provided  with  an  excellent  foragmg 
grotnid. 

W'lieat  growers  in  the  Canadian  Xoilh-W'est  would  do 
well  to  consider  one  significant  fact  in  the  history  of  tin- 
wheat  movement— namely,  that  from  twenty -five  to 
thirty  years  of  continuous  wheat-growing  without  fertili- 
zation reduces  vkgin  soils  to  such  an  extent,  that  both 
the    yield    and    the    quality   of    the   wheat  are    greatly 

reduced. 

Canada's  j)resent  needs  i;^  tier  wheat  fields,  when  lon- 
sidcred  from  the  stiuidpoint  of  environmrnt.  are. — 

I.  Ivirly-ripenuig  varieties  of  wheat  to  avoid  early 
autumn  frosts. 

■2.  Cold-resisting  varieties  of  wheat  to  extend  the 
wlu'at-tiekls  farther  north. 

.'{.  'Jlie  growth  of  leguminous  crops,  summer  fallowing, 
and  the  application  of  farmyard  manure  and  other  ferti- 
li/.crs  to  soils  {h^pleted  of  their  nitrogen  I'onstitueiits. 

i.  The  breeding  of  new  wheats  of  higher  gluten  contents 
siiitaltle  for  the  soft-wheat  districts,  in  order,  if  ])ossible, 
to  raise  the  grade  of  the  wheats  of  the  East  and  West  of 
Canada. 

;').  'Vhv.  introduction  of  Durum  wheats  into  the  semi-arid 
districts  of  Alberta   Saskatchewan,  and  J5ritish  Columbia. 
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2.  The  United  States. 

This  cnuntrv  consists  of  three  main  elements  : 

1.  On  the  west  the  I'acitic  Highland,  a  l)roa(l  area  of 
lofty  mountain  country  extending  from  nortli  to  south, 
and  1.000  miles  wide  in  parts. 

•2.  On  the  east  the  Atlantic  Highland  (the  Appalachian 
]Mountains  and  the  Alleghany  Plateau),  with  its  coastal 
plain. 

3.  The  (Jreat  Central  Plain,  which  forms  the  basin  of 
the  Mississippi-Missouri  River. 

The  Pacific  Highland  includes  the  Rocky  ^Mountains 
and  the  Coastal  Mountains  ;  in  the  north  the  latter  bear 
the  name  of  the  Cascade  Mountains,  anil  in  the  south  tho 
Sierra  Xevada.  These  chains,  as  well  as  the  Rocky  Moun- 
tains, rise  from  a  lofty  and  dry  plateau.  Beyond  the 
Sierra  Xevada  lies  the  Coast  Range  enclosing  the  beautiful 
valley  of  California.  Between  the  Rocky  Mountains  and 
the  Sierra  Xevada,  there  is  an  area  of  over  210.000  square 
miles,  called  the  (Jreat  J^asin  it  is  an  area  of  inland 
drainage  containing  ]iarts  of  the  states  of  Utah,  Xevada, 
California.  Idaho,  and  Oregon.  This  region  is  arid  ;  tho 
rainfall  in  pi. tecs  is  on  the  average  only  5  inches  in  the 
year,  and  almost  all  is  lost  by  eva|)oration.  Its  vegetation 
is  scanty,  and  its  most  tspical  ]»lant  is  the  sage-bush. 

The  .\pi)alachians  t^xlciid  in  a  general  north-east,  south- 
west direction  from  N'orthcrn  .\l;ii)ama  and  Xorth-West 
(^.eorgia  to  New  Kngland.  The  elevation  of  the  plani  from 
which  theN(»  mountains  rise  is  about  i.ooo  ivi'l  in  (ieorgia, 
Alaicima.  ;ind  tho  Carolinas.  and  less  than  400  feet  in 
Xc\v  i'jieland.     'i'he  southern  end  t)f  the  system  isdilTerent 
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in  character  from  that  of  tho  northern.  Tt  contains  the 
lar<^'est  areas  <.f  huul  over  5.000  feet  in  altitude  east  of  the 
Missis^il.pi.  and  it  is  distinctly  a  mountain  mass  rather 
than  a  series  of  isolated  mountains,  and  north  and  south 
ri<lires.  as    in   Northern  Xow   York   and   North(>rn    New 

Kii'-iland.  T   -1    1 

The  Creat  Plains  of  the  United  States  may  be  divided 
„p  into  the  (lulf  Plains,  the  Prairies,  the  High  Plains, 
and  the  Lake  Plains.     The  prairies  are  wide.  open,  treeless 
,,1  lin.  ■  thev  are  rather  smooth  land,  with  shallow  valleys, 
l.ut  so'me  are  lower  and  some  are  higher.     Their  extent 
is  from  Mexico  to  the  (Jreat  Lakes,  being  about  1.  tOO  miles 
in  length  from  north  to  south,  and  500.000  square  miles 
in  area.     Rising  gradually  westwards  the  prairies  merge 
into  the  Higl:  Plains,  which  rise  between  the  Arkansas 
and  Platte  Rivers  to  the  height  of  6.500  feet  above  sea- 
Irvel    and  end  abruptly  at  tho  foot  of  the  Rockies.     Tho 
(lulf  Plains  lie  along  the  Gulf  of  Mexico,  but  on  account 
of  the  climate  and  soil  but  little  wheat  is  grown  on  them. 
The  United  States  lies  between  25  and  49  degrees  north 
latitude,  and  possesses  a  great  variety  of  climate,  ranging 
from  arid  to  extreme  humid,  and  from  warm  temperate  to 
cold  temperate.     The  main  factors  deciding  its  climate 
are  tho  influence  of  tho  adjacent  oceans,  the  heat  received 
from  the  sun.  and  the  general  arrangement  of  the  land. 

On  the  basis  of  temperature  the  United  States  divides 
ai)iiroximatelv  into  three  regions  : 

1 .  Warm  regions,  havuig  an  annual  mean  temperature 
uf  CO  F.  an<l  above,  embrace  the  soutliern  i)ortion  of 
\orth  Carolina,  South  Carolina,  (ieorgia.  Florida,  the 
CuU    States,    the    south-west    portion  of    New    Mexico, 
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Southern   Arizona,   and   tlio  greater   part  of  California, 
excepting  always  the  mountain  districts. 

2.  Temperate  regions,  having  an  annual  mean  tem- 
perature bet\\('en  ,10^  and  00°  F.,  embrace  the  greater 
portion  of  tlic  Middle  Atlantic  States,  the  Ohio  Valley. 
Tciuicssee.  the  southern  portion  of  Indiana  and  Illinois,  all 
of  .Missouri.  Kansas.  Okdahoma.  and  South-West  Colorado, 
as  well  as  most  of  the  Northern  Pacific  Coast  States. 

3.  Cold  regions,  having  an  annual  mean  temperature 
of  40"  to  "jO"  F..  embrace  the  northern  tier  of  States, 
inchiding  the  northern  portions  of  Indiana.  Illinois,  all  of 
Iowa.  Nebraska.  South  Dakota.  Wyoming,  and  the  moun- 
tainous districts  of  the  West. 

The  rainfall  depends  largely  on  the  land  forms.  The 
winds  blowuig  westward  from  the  Pacific  drop  their 
moisture  as  rain  on  the  western  mountains,  and  reach  the 
Creat  Basin  as  dry  winds.  Th(;y  are  forced  to  rise  again 
over  the  Rocky  .Mountains,  and  being  further  ehilletl 
by  the  increased  elevation,  they  drop  the  rest  of  their 
moisture,  and  sweep  down  on  the  Creat  Plains  as  dry 
wmds.  Along  the  Pacific  Coast  the  rainfall  is  in  places 
over  (50  inches  ])or  ann\im.  in  the  Great  Basin  under 
10  inches.  al(Mig  the  Rockies  30  inches,  and  <n\  the  High 
Plains  at  the  foot  )f  the  Rockies  it  falls  to  between 
10  and  I'O  inches.  In  the  extreme  south  the  inflowing 
winds  bring  summer  rains,  which  fall  over  the  whole  of 
the  Central  Plains.  Depiessions  pass  over  the  plains  in 
winter,  drawing  moist  air  from  the  (!ulf  of  .Mexico,  and 
causing  winter  rains.  California  lias  a  Mediterranean 
climate  of  drv  siimmers  and  mild  winters.     On  the  prairies 
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the  raiiiiiiU  increases,  nnlil  Mio  whole  of  tlie  Appalachian 
l)elt  has  a  rahifall  of  fror.i  ~i<t  to  r.(»  iii(h(>s,  and  all  the 
Atlar^ic  coa.tal  plain  has  a  rainfall  of  over  40  inches. 
In  th.'  eastern  p.  rt  of  th(  United  States  the  rainfall  is 
liinple  for  >iicc.  >sful  wheat  ciilturo.  although  it  is  irregidar. 
much  more  cominf.;  in  certain  years  than  in  "th<  s.  Ft 
rarely  happens  that  the  country  east  of  the  OTth  ni<  ridian 
suffers  from  an  insufficient  rainfall  for  the  iwcds  of  (  ro])s. 
Between  the  97th  and  lOnth  meridians,  however.  Ues  a 
i.lt  of  coiuilry.  where  in  cTtain  years  the  rainfall  may 
he  sutTicient  for  wheat-growinu'.  but  is  generally  far  from 
IxMUg  sufficient.  Tn  the  past  the  farnu>r's  efforts  have 
l).en  defeated,  but  there  is  hope  now  that  these  regions 
may  be  developed  to  some  extent  by  '  dry-farm  nig  "  and 
irrigation  methods. 

The  types  of  rainfall  in  f  ■  ^  'ited  States  have  been 
divided  into  the  following  : 

1.  The  Pacific  Type,  characterized  l)y  a  wet  season,  ex- 
tending from  October  to  March,  and  a  practically  rainless 
summer,  except  in  Northern  California,  and  j'lrts  of 
Oregon  and  Washington.  About  half  of  the  yearly  pre- 
cipitation comes  in  the  months  of  December,  January, 
and  February  ;  the  remaining  half  is  distributed  through- 
out the  seven  months— September.  October,  November. 
March,     pril.  May.  and  June. 

2.  The  Sub-Pacific  Type  obt  ins  over  Eastern  Washing- 
ton. Idaho.  Nevada,  and  Utah.  There  is  not  a  steady 
diminution  in  the  winter  precipitation  as  spring  ap- 
proaches, but  rather  an  increase,  which  culminat^^s  in  the 
late  spring  months.  This  fact  is  of  very  great  importance 
to  wheat 'interests,  in    deoidintr    v.hether  the  rainfall    is 
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sufficient,  for  tho  p-owtli  and  maturity  of  the  crop  or  not. 
Tn  tho  latter  ease,  the  rain  comes  at  a  time  when  most 
needful  f'>r  irrigation. 

3.  The  Arizona  Type  prevails  in  Arizona.  New  Mexico, 
and  a  small  southern  portion  of  Utah  and  Xevada. 
Tlurty-tive  per  cent,  of  the  rainfall  occurs  in  July  and 
August,  and  May  and  June  arc  the  months  of  least 
rauifall. 

4.  Tho  Plains  Type  obtains  over  the  Dakotas.  ]\Iinne- 
sota.  Wisconsin,  part  of  Michigan  and  Illinois,  all  of  Towa, 
Nebraska,  and  Kansas,  and  the  greater  part  of  Missouri. 
Scant  winter  precipitation  occurs  over  the  most  northern 
states,  and  moderately  heavy  rains  during  the  growing 
season.  With  increase  of  latitude  there  is  a  decrease  in 
the  winter  precipitation.  Thunder-showers  are  a  char- 
acteristic feature  of  the  summer  precipitation. 

5.  The  Gulf  Type  is  characterized  by  its  fairly  uniform 
j)recipitation  throughout  the  year. 

6.  The  Southern  Appalachian  Type  has  as  its  chief 
characteristic  a  marked  winter  and  spring  rainfall. 
From  Virginia  to  Florida,  however,  July.  August,  and 
Sentcmber,  are  rainy  months. 

7.  The  Middle  Atlantic  and  New  England  Type  is  note- 
worthy for  its  uniformity  of  precipitation  ;  and 

8.  The  Lake  Region  and  Ohio  Valley  Type  is  very  like 
that  of  the  Plains. 

As  previously  stated,  there  are  many  varieties  of  soil  in 
Ihe  United  States,  but  the  soil  series,  which  are  moat 
largely  identified  with  wheat  production,  are  the  Miama 
and  the  Marshall,  which  occu])y  the  great  central  region 
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wheat  crop  of  the  United  States  is  produced.  The  chief 
soils  of  tlie  iiurth-western  states,  upon  which  wheat  is 
produced,  are  the  Marshall  loam,  silt  loam,  and  clay  loam. 
Through  Illinois,  W'isconsm.  Michigan,  Indiana,  and  Ohio, 
the  .Miama  series  are  the  dominant  type,  and  the  most 
hnportant  wheat  soils  are  the  Miama  clay  loam  and  the 
Miania  black  clay  loam.  The  former  occupies  immense 
areas  of  country  of  level  topography,  and  is  well  adapted 
to  tin?  use  of  machinery.  In  general,  it  may  be  said  that 
the  greater  part  of  the  wheat  crop  of  the  United  States  is 
produced  on  soils  of  glacial  origin,  and,  in  the  main,  they 
have  either  been  formed  from  glacial  till  or  glacial  material 
reworked  by  wuid  or  stream  action.  The  Marshall  series 
of  soils,  predominant  in  the  north-western  states,  are 
dark-coloured,  due  to  the  presence  of  a  very  large  amount 
of  organic  matter.  They  are  also  generally  rich  in  lime, 
running  from  2  or  3  per  cent,  to  10  or  15  per  cent.,  and.  in 
some  cases,  certain  strata  of  the  soil  may  be  as  rich  as 
50  per  cent,  in  lime. 

In  the  famous  Red  River  Valley,  lying  in  the  East 
Dakotas  and  Western  Minnesota,  the  soils  are  the  result 
of  glacial  deposits,  and  are  generally  of  a  heavy  clay,  and 
less  rich  in  lime  than  the  upland  soils.  They  are  at  present 
very  poorly  drained,  and  considerable  loss  ensues  from 
this  disadvantage. 

Other  scries  of  soils  m  this  section  of  the  country, 
upon  which  wheat  is  more  or  less  grown,  are  the  Clyde 
series. 

Originally  of  a  swampy  nature,  they  have  now  been 
drained,  and  wheat  is  cultivated  on  them.     Owing,  how- 
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uhrat  is  lial.k-  to  -c.  tlowu.  and  cousequi-utly  Mio  gram 


sulTcrs. 

The  Supcrinr  scries  r.lmi-  r^'l«'  Suprriov  a.v  somewhat 
„M.l  lur  ulaat  pro.lu.t imi.  In  the  valleys  of  rM  the 
h.r..'»T  streams  .k.uvs  a  -ravelly  loam  or  silt  loam,  jzem'r- 
allv  ol  a  (lark  eohair.  upon  whieh  some  wheat  is  produeed, 
hu't.  a.  in  tin  Clyde  series,  wlieat  is  subject  to  l.ulging 
.„,    aecount    ot    the   large  amount   oi  organic   matter  m 

the  soil. 

|,,  tlic  semiarid  re-it, ns  in  Kansas,  Xehraska,  and 
Oklahoma  uheat  is  produe.d  upon  a  variety  of  soils,  some 
ni  Nshirh  Avr  the  CraxM-rd  series  an.i  the  Oswe-o  series; 
,1„,  tormer  Ik  in-  .U'riv-l  Imm  the  decomposition  ot  lim"'- 
stones.  and  the  latter  trom  >h;des. 

In  the  iastern  sectitm  .1  (he  country  \v.  l•enn^vlvania . 
Mar\laiul.  and  Vir-inia.  the  1  la L'crst.nvn  series  are  pr-mi- 
i.H.nt  ulicat  prn.ln.  hci  soils.  lh.>e  soils  are  i  he  result 
ot  the  wcitherin-  ot  the  (  a nd ,ro  Silurian  limesloiK^, 
uhiehlormtiu^tlunrol  theNall.'y.  Farther  south,  in  th.e 
p„,,l„j,,nt  MTtinn.  the  Cecil  soiU  liv.,ucntly  produc*  xshcat 
vuth  cun>idcral.k-  success.  The  Ce.il  oils  arc  heavy 
clav  and  .lay  lo.uiis  d.rivc.i  Ir.un  the  ueat hering  ol 
.'r.untie  and  n  \:,tal!ine  -.chist  rocks. 

"  Thr  s.uK  .,1  Idaho  .iud  l-.astern  Washipi'''  pn^huin- 
,,l„.„.Mnenal  vi.kUnt  uh.'at  .,rr  tin-  n  ^uh  .,t  t  he  ucat  her- 
i„j,  ,,t  eMcn-ixe  .I,r.  K  ..t  k,,,ilt.e  lav.c  !:.  liie  -reat 
(Vmr,,!  \,dl.x  -1  Cahtornia  uheat  i->  -mun  "U  >nils  n\ 
au.  lent  marine  and  l.n  u>trin.'  .m.Iuu-  t,t.  It  u..„,d  nut 
he  posHihh'  to  nav  th:,l  anv  -ne  >nd  m  the  Ciuted  States 
i.  pcadiarh     a„.l   .-^pc.  i.d'>.  Muf  d    to   t  l,r  pn  .luct  ion   nf 
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exist,  or  may  be  brctl.  whirb  will  be  suiled  to  the  dilTerent 
((.lulitions  of  climr.te  and  soil,  which  occur  throughout 
the  temperate  |)orti(nis  ><i  tlie  I'ountry. 

A  study  ot  tlie  t'oregoiuj:  climatic  and  soil  conditions, 
tniK^ther  with  the  maps  and  diagrams  accompany uiu^  this 
ehajiter.  enables  us  to  divide  the  wheat  regions  ot  the 
I'nited  States  (as  (\irleton  lias  done  in  his  work.  ■'The 
llasis  for  the  Improvement  of  American  Wheats  ")  into 
eight  main  di>trii'ts.  each  having  s  own  })eculiar  t\i)e 
(if  wlieat.  \o  country,  perhaps,  shows  more  thi^  great. 
(•tTect-^  of  elim  ite  upon  the  wheai  plant  and  grain  than 
the  I'nitcd  tales.  ' 'limate  is  clearly  hen-  the  jjrinie 
tai  toi-  in  iiroducing  tin-  typo  of  wheat. 

The  eigiit  wlu'at  distriits  are  as  follows  : 

I  The  soft  wheat  region,  ineluding  the  New  England 
ami  I'le  Middle  Atlantic  States. 

:'.  The  s(>nH-hard  winter  wheat  region,  ineluding  the 
\(.rth  Cei'lral  States. 

:!  The  southern  wheat  region,  including  the  northern 
|)ait  nt  the  Southern  St;>t(>s. 

4,  i'iie  haul  '"^lrollg"■  spring  v.heat  region,  ineluding 
file  Northern  Slati's  (f  the  I'lains, 

"),  Till'  hard  winter  \  heat  region,  ineludinir  the  .Middle 
Stale-  (it  the  I'lains. 

t;  The  hunim  wheat  and  '"  drv  farming '"  region,  in- 
(  liiduii:  a  part  d  the  "'-eit lieiii  St.ites  of  the  P'ains, 

7.  The  irrigated  wheat  nid  "  dry  l.ii  ming  "'  rcL'ion, 
UK  liidiiiL'  in  (.'encral  the  scat tered  p"ition,'^  of  the  wheat 
aria  in  the  IJik  K\    Mouiitai'is  and   Ua-in  .'^tato*}. 

H.  The  while  wluat  'f^ion,  iiu  hiding  the  larger  part  of 
the  Pacific  Coast  States 
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'I'lie  s(>ft  wheat  region  iiieludes  a))i)roxiinateiy  New 
York.  Penusyivania.  New  .Fersey.  .Mai\lan(l.  Dt^laware, 
and  portions  of  Virginia.  West  N'iruinia.  and  Kastern 
Kentuekv.  also  tlie  New  Lngland  States,  wiiicli  p'-oducc 
wheat  to  any  eonsitltT;it)le  extent.  The  wheats  of  this 
region  arc  characterized  on  the  whole  liy  their  sottiiess. 
and  contain  a  large  amount  proportH'iiallN  of  starch  ; 
occasionally,  however,  the  wheats  incline  to  semi-hard. 
The  grains  are  usually  yellowish  white  or  amiji'r  in  colour. 
but  sometimes  they  are  quite  red. 

The  chief  reasons  for  the  softness  (jf   the  grahis  are 
mainly   climatie    and   soil    conditions.     In    summer   the 
climate  is  too  moist  and  cod.  the  a\cragc  amount  ot  sun- 
shim-  i>   iMit    mo(h'rati'.  and  the  humidity  of  the  air   is 
great ,  hcing  7.'>  to  SO  per  cent .  :  the  yearly  rain'all  averages 
froui  l<»  to  .")"  intho.     The  soil   especinlly  if  not  fertili/cd, 
does    not    possess    the    necessary    alki'li.    phosphate,    and 
humus  ( onstitueiits  re(|uired  tor  the  produi  lion    't  hard, 
tihitinous  wheats.      In  New   \drk  and  IVniiss  Ivania  it   is 
itleasini:  to  ri  (  ord  that  i)y  means  -if  the  plentiful  ap|»l;ea- 
(ion  of  ftrtili:',er>  and  rigid  seed  selection,  a  large  amount 
of  good  wheat  is  grown,  hut.  on  the  whole,  this  region  is  of 
minor  importance. 

In  the  mo  t  iioithern  |iortion.>  ot  thi>  region  spiitig 
sowing  is.  as  in  i';a-.tern  (  anada.  almost  eiit  iieiy  ]ir  ,.ti>ed  ; 
;i  lietter  plan  would  seem  to  he  the  ;;rouiiig  ot  haidy 
winter  whe.its  .itlcr  riiiitl  seed  ^elc'tion  and  wheal 
hre(  lin^ 

'|"he  chiet  vanities  of  wheat  jjro.vn  arc  Kuhz,  Kail\ 
Genesw  tdant.  lOarly  Hed  <  law.^iiU.  Meilit(  i  ranean  Bine 
Stem,  and  .lones'a  Winter  l-'ite,      Tlu\v  are  usually  sow: 
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in  So  pt  en  I  her  nnd  early  ()(''>ber.  and  reaped  in  late  June 
;ii,(l  e,n!y  Juiy. 

'I'lie  needs  ol'  (be  wheal -p'owers  in  t\n>  scetion  are  : 

!.  i"lic  ^nowiji^  '^f  Harder  i^rained  and  more  glutinous 
\Mri"ti'     (it  wheat. 

J.  I'lir  L'ltiwin^  of  wheats  of  earliei'  maturity  and  rust- 
icsistiiiL'.  for  in  sueh  a  moist  climate  rust  is  apt  to  he 
prev.iU'iit. 

:!.  The  applicatioTi  of  fertilizers  to  the  land. 

I.  'I'lie  hreedinii;  of  hardier  winter  varieties  for  the 
iiniilirin  ^ect ioii>. 

The  semi-hard  whiter  wheat  district  ineludes  Ohio, 
fnilinn.t  Illinois.  .Miehigan.  and  a  small  jiiirt  of  Wisconsin. 
The  whi  Mis  i)rodu(ed  are  of  a  medium  (|uality.  hut.  on  the 
whole,  this  reirion  musi  he  considered  as  one  of  the  mo>t 

i|Miit.in1     wheat    reL'ioiis    of    the    United    States.     Th(> 
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grains  of  llic  wheats  ai'e  L'cnera!l\'  semi-hard,  and  rather 
ivddish  in  .diniir.  Durinu  the  last  thirty  years  tlie 
Icndenc;,  has  heeii  towards  the  use  of  harder  red  wheats, 
.md  also  of  a  larger  proportion  of  \  inter  as  compared 
with  >prinL:  varieties.  The  advent  of  the  roiler-mihai^ 
process  is  larLM'h'.  tho\ii.'h  not  sidely.  responsible  fo)-  (his. 
The  .area  under  winter  \Uieat  now  ineludes  j'ractically  all 
MichiLian  .and  Illinois    and  part  of  \\iNcon>in. 

A  fa' a  worthy  of  notice  is  that  the  climate  approaches 
the  •'  lejiiH'.""  and  the  rainfall  is  l(>^s  than  tlie  soft  winter 
w'mat  re^iii'U.  averaL'iiifl  ."{nto  .'?.")  iiudies  annually.  Clim.itie 
fiirtorK  nre  the  main  ones  in  dia  idiim  the  natme  ol  the 
^frain    th(aii:li   wheat  l.rcedii  '■   i-    playin-i   its  part   at   the 

present    time 

Tho  chjct    vniieties  of   wheat    now    grown   are  ;    Kultz. 
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Early  Red  Clawson.  Dawson's  (Jolden  C'haif.  and  Vulloy. 

Thoy  aro  sown  in  .Septeiuber,  and  harvested  m  late  June 

and  in  July. 

The  wheat-grow(Ts  of  this  district  need  : 

1.  The  breedui^  of  whoufs  of  harder  grain,  and  of  rust- 

r(\sistini:  qualities  ;  and 

-'.  TJK!  uitmdueticui  and  breedum  of  wheats  of  hardier 

winter  varieties. 

The  soutlu  rn  wheat  district  i.s  of  very  miliar  inipor- 
fance  ;  in  are.i  it  inchides  the  larner  portion  of  Kentucky. 
Virjzinia.  West  N'irjzinia  and  Xorth  Carolina,  all  of  'I'en- 
nc^ssee.  and  portions  of  South  Carolina.  ( leorgia,  Alabama, 
Arkansas,  and  .Missouri.  ]{y  far  the  nicst  important 
.states  are  Kentucky.  Missouri,  'i'cnncssee.  and  \'ir!.'inia. 
The  whe.it^  at  present  lhniu  n  .uc  eilher  sott  <>r  senii-haTil. 
.Old  u^iiallx  amber  or  icddisli  in  culoui',  and  are  either 
bcU'ded  or  be.udless. 

In  a  ureal  poitinn  of  tliis  reui.ni  flic  soil  h.  poor  for 
wluvit-grouiuL'.  and  the  coinbiii.il  ion  of  niild  aiunial 
tcnip(Tature.  L'r.Mt  rairif.dl  (.V.  to  Co  inches  per  annum), 
and  hi;.di  '.■lati\e  humi<li!v  of  tlic  air.  is  not  conducive  to 
success  Though  MufcriiiL'  under  these  disad vant  ilm^s. 
this  (lis)rirf  cMild  r,ii-.e  its  status  b\  p.iyiiiir  .attention  to 
vhc.its  of  earl\  ui.ilinity  atid  of  ni-,t -resiNt  in^  (iicdities, 
to  uhe.its  resist  ant  to  l,i1.>prini;  frost-,  and  to  tlieap|.lica- 
lion  of  f(irtiliz.ers. 

The  chief  v.irictics  grown  arc:  Fultz,  Fulcaster.  Ric(\ 
Kvorett'.s  High  (Irade.  and  I'urph"  Straw.  'I"liey  are  sown 
ill   l.ite  SeptemlMT  and  early   October,  and  liarvested    in 

JuiHt. 

Mie  hani  "utrong"  spring  wheat  area  comprises  the 
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states  of  Minn-^sota.  North  Dakota.  South  l^akota.  tlie 
lar^'or  i.irt  ut  Wisconsm,  portions  of  Towa  and  Xchiaska 
ind  mall  portions  o!"  Montana  and  Colorado.  Here  an^ 
LTduii  tl:  hiylic>t  <.'rade  of  spring  wheats,  and  as  in 
Central  Canada  soil  and  (limati(.'  conditions  aro  almost 
ideal  for  the  erowtli  of  'strong"'  wheats— a  rich  black 
>oil  ml  a  "steppe  "  climate.  Two  general  types  of 
wheal  prevail  throughout  this  district — Fife  and  \'elvet 
r>hie  Stem.  In  hoth  typos  ijie  heads  are  beardless,  and 
the  grains  are  mediinn  or  .small,  hard  and  red. 

The  averaifo  annual  wheat  [)roduclion  of  this  region  is 
alxiiit  .'"it*  per  cent,  of  the  entire  production  of  the  I'nitcd 
States.  .Much  attention  hns  been  paid  to  wheat -breeding 
in  this  section,  and  tlio  needs  of  the  ^heat-growers  are 
less  than  in  other  districts.  In  the  northern  portion 
earlin?ss  of  maturity  is  needed  to  enable  the  wlieats  to 
escape  the  (virly  autiunn  fiosts.  and  eoKl-resistant  wheats 
.He  needed  to  sland  the  early  sj)ring  frosts.  Tn  this  con- 
nection it  is  interesting  (o  (piote  from  l^dlelin.  Xo.  .12.  of 
the  Xorth  Dakota  l'L\j)erimental  Station:  '"The  exact 
degree  of  cold  which  will  hijure  wheat  de])ends  to  some 
e.Ktent  on  thestageof  growt'i,  tlie  wheat  plant  has  re.,ehed. 
.■ind  possibly  upon  somt>  uiinoi-  |)oints.  Tn  the  spring 
season  of  growth  the  order  of  t(^n(lern(>ss  of  the  cereals 
seems  to  l>e  wheat,  oats,  ;ind  b,ar!e>.  The  tcmpcratui<> 
which  registers  2G'  F.  h;.  ^  been  t.iUcn  as  representing  what 
is  commonly  known  a,>  "  killing  frost  "  The  shortest  time, 
which  has  elapsed  between  "  killiTig  spring  anil  fall  frosts,' 
is  ]-2\  days,  the  longest  time  I .').")  days,  and  the  average 
IcriL'tli  iif  time  i:!(i  (l,a\ -^  'I'iie  l.-ifest  sjiring  dale  \\:\  . 
'mil    ;»   an>l  th(^  earliest  fail  date  was  Septendiei'  It.     'Ihe 
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onrliost  spring  and  latest  fall  dates  were  April   15  and 
October  9." 

As  regards  the  length  of  time  from  sowing  to  linrvesting, 
tlie  Minnesota  Agiicultural  Experimental  Station  uivcs 
tlin  followinu  for  new  breeds  of  "  strong  "  wheats  : 

Mi?incs(it;i  X').  IS»^.  Rc,inl<(l  sprim:  wheat  — ln.-|  i|a\s  (aviTacrr  of 
14  years). 

.Minnesota  Xo.  1(H».  A  bin.'  stem  uhoai  — Kiit  (l;-vs  (averat'e  of 
14  years). 

.Minnesota  \o.  \IY^.   A  Fife  wheat  — le.s  days  (averai.'r  of  14  years). 

The  average  yield  eoidd  l)e  made  very  miicli  larger  if 
more  attention  were  paid  to  soil  etdture  and  seed  selection. 
Fn  Tow  a.  Xchrnska.  and  parts  of  Wisconsin  and  .Mimu-sota 
hard  winter  vari(>ties  might  he  grown  with  advantage. 

Tlie  wheats  are  sown  in  late  .March  and  April,  a.nd  har- 
vested in  late  Jidy  and  in  .August. 

The  hard  winter  wheat  district  inclnd(>s  Kansas,  a  large 
part  of  .Missouri,  portions  of  Towa  and  Nebraska,  atid  the 
larger  part  of  Oklahoma.     The  grain  of  the  wheats   is 
medium  or  small,  hard  and  red.  aiul  of  the  finest  qualitv. 
Thirty-five    yeais    ago    tlu^    softer    wheats    were    chicflv 
grown  over  most  of  the  .-egion      Xow,  however,  the  hard, 
red-grained   varieties  an;   principally   used,   and  only   in 
Towa  and  \(>braska  is  sj)ring  wheat  growing  carried  on 
to   any   great   extent     anil   authorities   are   agreed    that 
winter    \ari(ties   are    more   suited    to    tliese   two   statt's. 
There  is  orcat  need  in  a.ll  the  si..,es  of  bardie''   ,vw  \atietics. 
and    in   those    parts   v,  bidi    -utTei'  fioiu   diouL'lit,    Durum 
wheats  could  be  aiKantaL'cously  used.      The  chief  varieties 
of  whea.t   ernnvn  air:  Turkey  Red.   Kulcastcr.   .Ma\     Zim- 
merman   and  l^'iiltz 


TTIT-     DURT'M    WTIK  \T    RTX;TO\  T.'l 

Tt  is  easy  to  trace*  the  potent  iuHiicncu  oi'  climate  on  the 
yield  and  quality  of  tliese  wheats.  The  climate  in  winter 
approaches  somewhat  that  of  the  "steppe."  especially  m 
tlic  northern  ])art.  hut  ni'verlhelc>s  it  i^not  severe enouLdi 
111  pi'event  fall  wheat  from  Ix^inir  sown.  Tlu-  hard  winters, 
Iii'.'h  summer  temperatures,  and  c'Miiparative  ahuiidance 
'it  sunshine  in  summer,  all  contribute  to  the  excellent 
(jiiality  r,f  the  c,M'ain. 

'I'lie  winter  wheats  of  this  region  are  sown  in  Septemher 
and  early  (tctoljer.  and  hai'voted  in  June  and  Julv  :  the 
spriuL'  wheats  ai'e  sown  in  .Mari-li.  and  reaped  in  July. 

The  Durum  wheat  district  is  sin;dl  in  .wea  :  it  includes 
a  Iar;.'e  p.'.rt  of  Xortli  Central  Texas,  the  soutli-western 
portion  of  Oklahoma,  a  small  portion  of  the  south-west 
cornel'  of  K.oisas,  and  a  part  of  Color.uh).  The  soil  is 
u'encrally  hlack  and  rich  in  liumus.  and  ))roduc(*s  wheats 
with  a  lart.'e  L'hit<'n  eontent.  which  ((uality  is  further 
increased  in  the  western  portion  by  the  dry.  hot.  summer 
weal  her.  The  rainfall  varies  from  in  to  ."!<)  inches,  and 
^onie  paits  suffer  from  droutrht.  hen( e  the  increasing 
teiideiK  \-  to  the  vr}  v'uvj,  of  liard-LTraiiied.  drou^dit-resist- 
ant  hurum  wheats.  .Macaioni  wheats  are  !)est  adapted 
for  spriu'i  SI  '.vin'„'.  hut  where  the  winters  ar(>  mild,  as  they 
are  .south  of  t!ie  .'Mtli  parallel,  they  may  he  loowh  as 
winter  varietk's.  It  is  well  to  emphasize  the  f.ot  that  it, 
is  not  so  much  th(>  rainfall  that  makes  the  wheat -jzrains 
ot  humid  areas  iuferioi-  ni  (i'la.lity.  hut  the  combination 
of  the  factors— great  rainfall,  hijih  humidity  of  tlieair.and 
lack  ol  siuishine.  i'ldniondi:  m  in  hi  work.  "  tntluenct' 
de  riiuniiditt-  sur  la  Vegetation."  states  that  '  ripe!iin«^' 
is  pioniolcil  in  a  dry  ,iir  and  a  liumid  soil,  but  is  retarded 
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in  ii  humid  aii'  iiiul  dry  soil.""  In  the  case  of  D'U'uni 
wlu-ats  luunidity  is  so  injurious  that  sonii-arid  conditions 
are  alisohituly  tifit'ssarv  for  llio  best  rfsuhs  in  growing 
them.  Tlu'  conditions  in  thi>  region  with  i-cs]K'ct  to 
humidity  are  vry  I'avourable  ;  tlie  avciage  mean  relative 
humidity  vai'ies  fr(uu  5.1  to  fi;")  per  cent.,  and  for  tlio 
summer  months  is  less. 

Durum  \vheat -grains  are  very  large  and  long,  and  aro 
yellowish-white  hi  (dlour.  l)eeoming  darker  the  blacker 
the  soil  on  wliich  they  ai'c  grown.  Beside  the  Macaroni 
wheats  the  rcd-grahied  winter  wheats  arc  atlaptod  to  a 
large  part  of  this  region.  ""  Dry-farming  ""  oj)erations 
may  develop  ])arts  of  this  region  more  fully,  especially  in 
combination  with  iri'igation  i'ai'ming. 

The  <hief  varieties  of  wheat  at  present  grown  are 
Mcditerianean.  i-'ulcaster.  's  icai'iigua.  Kubanka.  cml 
'ru!'ke\-  lied.  They  are  sown  in  Texas  and  Didahoma  in 
Septemt)er  and  October,  and  harvested  in  .May  and  dune. 

Before  considering  the  irrigated  wheat  and  "  dry- 
faiinin'j;  "  region,  consideration  should  be  given  to  what 
are  the  arid  regions.  It  is  the  cu-tom  to  considiir  a 
region  to  be  semi-arid  when  the  I'aiiifali  is  betwt'cn  io  and 
l'o  imhes.  and  arid  when  lcs>  than  lo  indies  ;  hut  previous 
eoi)>i(h'rat ions  of  soil  ,iiid  clim  it<'  will  i  onvince  the  rea.de.' 
that  these  limits  are  arbitrary.  The  broad  distin.  lion 
between  arid,  semi  arid,  and  Inunid  regions  lies  in  the 
abilitv  of  such  region-  to  |)rodm'e  cro|)s  annually  with  or 
without  the  artilicial  ap|)!ication  of  water.  .\  convenient 
and  easily  marked  line  for  the  eastern  l)oundary  of  the 
,iiid  region  of  the  I'nitcd  States  is  one  clo.  'ly  folliwing 
'he   lo.'lrd   UK  lidian.      On  the  'lorth  it    liends  aw,i\    fidui 
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the  meridian  towaids  tlie  we^t.  and  on  tlie  south  tends 
eastward'^  north  of  tlie  Rio  (Jranchv  On  the  west  the 
arid  region  extends  in  the  Paeifie  coast  in  extreme 
Sniitliern  California,  liiit  from  .Monterey  nortli  there  is  .1 
li.lt  of  semi-arid  and  liumitl  oiintry  l)orderLng  the  Paeifu; 
Ocean.  The  aiid  ri'gion  is  a  elianseable  quantity. 
Between  the  arid  and  tlie  humid  regions  is  a  broad  inter- 
mediate \)r\i.  known  as  llie  ""  ■^emi-arid  "'  or  *"  sub-humid  " 
reidon.  Tt  ha>  no  clear  boundar\-.  but  shifts  from  season 
to  season,  backward  and  forward  over  a  vast  range  of 
countrv.  extending  from  the  itTtli  to  the  loith  degree 
of  west  longitude. 

fn  these  arid  tracts  a  combination  of  ••  drv-farmiiiL';  "' 
ami  irriL'ution  fajining.  or  ""  dry-farn.ung  ""  or  irrigation 
alone,  may  lead  to  tlieii'  fuller  di-velopment.  Under  "dry- 
farminu  ""  llie  nitrogen  conient  of  thr  wlieat-graLns  is 
large,  and  the  grains  are  flinty  and  transparent.  Unch'r 
irrigation  a  very  light-iolourcd.  opacjue  kernel  is  produced, 
that  is  ver\'  starchy  and  soft.  Tlu'  yield  under  irrigation 
is.  of  couise.  .always  greater  than  ihat  under  ""  dry-farm- 
in'_'."  but  the  quality  of  tlu"  'jiain  is  poorer.  '"  l)ry- 
farminL'.""  to-day.  is  the  exceptioi\  rather  than  thoiule  ;  the 
reL'ion>  at  present  exploited  by  "  dry-faiining  "  opera- 
tions arc  the  (licat  IJasin.  the  Columbia  Hiver  \'alley.  the 
Interior  N'allev  of  California,  and  ]>ortions  of  the  (Jieat 
IMauis.  With  the  introcbict  ion  i>f  new  varieties  of 
(h'ouffht-resi--tinu  wlu'ats.  and  inqu'oved  n.ethods  of  farm- 
ing, the  .M'ca  under  ""  (lry-fai'ini!»2  ""  will  undoubtedly 
inire.as(>.  but  the  crcat  bidk  of  the  wheat  crop  in  these 
arid  reiiions.  it  would  seem,  must  de|)end  largely  on  an 
adecjuatc  s\iii])l\   of  water  from  uiiuated  ditches. 
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"  Drv-taniiiuu  ■"    in    tlu'    Croat    Basin    is    practically 
limited  to  the  state  of  Utah,  where  it  has  been  carried  on 
to  some  extent  since    ls75,    and   its   practice   has    l)een 
rai)i(ily  increasing  since   ItXM).     The  work  was  begun  by 
private  uidividnals.   but  the  .-.tate  of    Utah  is  now  M\\i- 
|)orting  six  experimental  farms  for  testing  \arietics.  and 
working  out  scicntilically   the  best  rotation  and   tiilage 
metliods.     Farming   is   successfully    larried   on   with    an 
aimual    rainf.di    of    1.')    inches,    or    >!iglitly    less.     Clean 
iimmer  fallowing  and  alternate  year  cropping,  together 
with  thorough  tillage,  are  the  bases  of  successful   ■'dry- 
farming  "  in  the  (ireat  Basui.     Under  tlie  best  methods 
(if  tillage  tho  land  a])pears  to  renuun  higldy  productive, 
even  where  no  other  crop  than  wheat  is  grown,     'i'liere  are 
Ncvci'al   varieties  of  wheat  in  common  use  both  on  tho 
dry  lands  ,\\\d  under  irrigation.     With  a  few  exi'cptions, 
the  wheats  grown  ,ire  fall-sown  vaiieties  of  bread  wheats, 
and  tlie  more  [jopular  varit^ties  arc  known  l(icall>-  under 
the  names  of  Lofthousc.  Kofoid.  and  (iold  Coin.      Durum 
wheats,    and   some    of    the  sj)ring  wheats,  such   a.^    Fife 
and    Blue    Stem,    togc-ther    with    the    hard,    red-grained 
wheats  of  Kansas  and  Xel)raska.  are  now  under  exiicri- 
mi'iit . 

The  irrigated  wheat  region  inchides  Wyoiiiing.  a  part 
of  Montana.  Southern  hhdio.  Utah.  Nevada.  Arizona. 
New  .Mexuo.  and  tlie  greater  pai't  of  Colorado.  Tlie 
striking  characteristics  of  this  region  are  :  (1 )  The  extreme 
aridity,  the  raiulall  var\  ing  from  o  to  \r,  inches  :  (2)  the 
dr\ness  of  the  air  tlie  relative  humidity,  vaiying  froiu 
4,")  to  <)(i  per  cent. ;  (,:})  the  very  low  humus  I'ontent  of  the 
soil  ;  and  (4)  the  sin)cral)undance  of  alkali  I'sually  piesent. 
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Wheat  (loos  best  in  a  soil  tliat  is  alkaliiu'  rather  than 
acid  in  reaction.  l)ut  an  (.'xcess  of  a''  ili  ooconios  very 
injurious,  '{'he  iu'eatc-^t  need  c,f  this  (li>trict  is  an  increr.se 
in  the  LTMiten  vnntenl  of  t!ie  i/rain.  The  lirst  re({uisites  for 
wiieal  ini|ii(iveMU'nt  ;ire  the  ;li-|)(rNion  nf  flu'  ex'^essivo 
acciiuiulat  ions  nf  ;ilk,ili.  and  the  appliiat  ion  of  fertilizers 
to  increase  the  hnniiis  content  of  the  soil,  toi^cther  with 
the  growing  of  leguminous  crops  in  alternation  with  wlieat. 
The  introduction  of  hard-grained  nitr(\^enous  varieties  of 
wlieat  i^  at  first  an  advantage  luit  deterioration  soon 
lakes  place.  The  Iiai(le>t  Red  I'^ife  from  Xoifh  Dakota, 
and  Turkey  l!ed  froni  Kansa--.  lieconie  rapidly  more 
>lai'eiiy  and  nf  a  liLrhli-r  cdl.iur  on  hi'ing  grown  in  I'tali  or 
N'ew  .Mexico;  the  (Uily  remedy  is  thus  th(^  improvement 
o|  the  soiL  In  the  more  elevated  port  ions  of  this  region 
early  mat  uring  variet  ic>.  oi'  frost-resistant  varieties,  sliould 
lie  grown  on  account  of  eaily  autumn  frosts.  'i"h(^  chief 
\.irieties  of  wlieat  gi'own  under  irrigation  are  :  Kid»anka, 
Turkey  iJed.  \'el\(t  i)on.  i5la(  k  Don.  i'oli-h.  Kharkof, 
Silierian.  Sonora.  Little  ('lul>.  and  Detianct'.  Tliey  iwe 
sown  in  Septemlier.  Octohei'.  and  April,  and  har\ested  in 
•  luiie,  .Iu!\  .  and  .Xu^'Ust . 

'i  lie  white  wlieat  di>triet  covei's  in  a  general  way  tlu; 
l'a(  ifie  ( 'oast  rciiioii  iinludiii!^  ( 'alifoi  uia.  ( )regon.  Wash- 
imifoii  and  N'ortliein  Idaho  TIk^  most  notewoithy 
jealui'c  of  the  iliuiate  i>  the  \aii,;tion  in  rainfall.  \\  liile 
the  ditlireiiee  in  tem|ieial  lire  hctwccn  the  northern  and 
oulliern  limits  ,\\  the  I'acitie  ('oast  i>  \  cry  much  less 
pidiiouneed  t  lian  it  is  on  I  he  .\t  Ian  I  ic  sea  hoard  t  he  ditfer- 
oncOH  ill  methods  ot  idiidiietinLr  farmiim  I'pciat  ioiis  made 
ucecsfsai  \    h\    the   e.xlicme    \,iriatioii    in    lainiali    are   tai' 
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LTcatfi'  than  thost'  exisluig  aliHig  ilu'  cutirc  Iciiglh  ul  lliu 
At  hint  ic  ( '(last. 

(hi  tlif  Atlantir  (^mst  from  X(»va  Scotia  to  Southern 
rioriila  a  humid  climate,  with  aliuii(hint  warm  summer 
rains,  prevails  during  tlie  erop-grouing  .season,  and  is 
.seldom  departed  from  :  the  farmer  is  thu.s  governed  in  his 
o|)eratioiis  ahuost  exelusively  l)y  climatic  conditions. 
'J'his  is  also  the  case  in  the  northern  section  of  the  Pacific 
Coast  ii.gion.  In  Oregon,  Washington,  ami  the  more 
n  irtiiern  portion  of  California,  extending  soutiiwaid  to 
alinut  Mount  Sha>ta,  sulficient  rainfalls  may  hi'  expected 
ihi'oiighout  the  t-ntire  crop-growing  .>eason. 

.Mount  Shasta  is  practically  tht-  northein  limit,  of  the 
rcLrion  of  dry  summers,  wliich  emiiraces  hy  far  the  laru'cr 
poition  oi  the  state  of  Califoi'iiia.  and  pi'.ictically  all  of  its 
wheat  aica.  in  Washington,  the  average  aiuiual  raintall 
\aries  from  inn  inches  on  the  shori'  line  to  less  than 
Kt  inches  in  the  Vakima  X'allcy  on  tlie  eastern  si<le  of  tile 
Ca-cades.  Sinnlar  conditions  exist  in  Oregon  and  Idaho. 
'I'he  gi'catest  variation  in  rainfall  exi.-ts  in  the  >qeat 
inteiior  \ alley  of  California,  from  .'!('  ti  inches  at  Keddin<' 
its  extreme  northern  end  to  altout  4  inches  near  iJaki'rs- 
licld  at  llie  southern  end  of  the  San  Joaquim  X'allev. 
Since  nearly  the  whole  (,f  the  laintall  occurs  within  a 
period  of  seven  months  (XovemlHr  to  .May),  and  l»v  far 
the  -i-eatt  1  part  within  the  three  winter  imtnlh^,  during 
^^'ii'l'  'he  wheat-crop  mako  it>  princi[)al  gidwtli,  it 
hi'ccmes  |ieifntly  feasihlc  f..  mature  grain  on  a  com- 
paratively light  raintall  I.efMre  the  Inginnir.g  ot  the 
rainless  summei , 

Tlie  mean  annual   relative  humidily  of  the  air   varies 
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troni  4.5  tn  S.")  per  <-cnt..  hoinix  creattst  over  the  coastal 
regions,  and  least  over  the  a.rirl  tracts. 

All  the  wheats  of  tlii>  (h'-tiirt  are  ehar;ict(M'i^t  ically 
white-grained  soft,  and  stareliy.  'I'lie  [irdliaMe  t'aetiu', 
mnvt    |i(ilcn1    in    pi-ochiciivj   such    a   'SXmw.  is  tlie   hick    of 
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hiinnis  in  Ww  soil,  lliougli  doubtk'ss  tlie  rainfall  lends  aid. 
Ilaid  \aii.  lies,  -uch  as  'I'nrhey  WviX.  di'teiioiate  in  a  tew 
yoai-  when  iridwii  in  tin--  icL'ion. 

(lull   wheals  arc  chai'actcrisi  jc   varieties  over  ino-l    of 
the   di-tiicl.      SoiK.ra     Defiance,   the   .\u<tralian     d    C.ili- 
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fornia.  Red  ClialT  .if  Oregon,  and  Pa!(.iiso  IMiio  Stem  of 
WashiiiL'tHii  aro  not.  however.  Club  wheats.  A  very 
valiiaMc  eliaraeliMMstic  of  the  Chib  wheats  is  their  aMIity 
to  liold  the  iirain  in  the  ehalV  ;  and  this  is  of  Luvat  ini- 
|iortanee.  for  often,  thoueli  tl;e  in'ain  ripens  in  July,  it  is 
left  standing  till  Seplemher  befoic  harvesting. 

The    I'alouse   eountry   of   South-Kastern    Washington, 
and  the  adjaeent  jxtrtions  <.f  blaho  and  Oregon.  ])ossess 
jH-euliarities  of  soil  and  climate  radically  dilTcrent    from 
those  of  the  Paeifie  Coast  reirion  jiroper.     'i1ir  two  dis- 
tinirui-hinir  fc-atures  ar(>  the  dryness  of  the  climate  and  the 
very  tiiidv-ilivich-d  condition  of  the  soil.     The  particles 
are  so  very  tine  that  when  diy  the  soil  is  praetically  mere 
dust.     The   caj)aeity   of  this   soil   to  absorl)   and   retain 
moisture  is  remarkable.     Tt  is  fairly  generally  believed 
that   a  rainfall  of   12  inclies  in  this  district   is  sufhcient 
f(M'  the  ])rod>iction  of  a  crop  of  wheat,  while  in  the  States 
of  the  T'lains  IS  inches  is  considered  to  be  rather  low  for 
sueeessful   wheat-growuig.      The   wheats  grown  are  like 
thosi^  of  the  eoast  regions,  but  of  slightly  better  quality, 
owing  to  the  drier  climate.     The  most  serious  obstaeh^ 
to  sueeessful  wheat  culture  in  the  I'alouse  eountry  is  the 
annual  reenrring  drought,  which  oceurs  about  two  weeks 
before   hai'vest  time;   early  uiaturiug  varieties   are  thus 
need(Hl. 

iJoth  f;dl  and  spring  seeding  are  praetis(>d.  and  often 
with  the  same  varieties.  The  times  of  seeding  an^  from 
September  to  late  .\])ril.  and  of  harvesting  front  late  May 
to  early  September. 


(T.tmatt:  of  central  America 


S3 


,'5.  Mexico  and  Central  America. 

■Mcxicn  niid  llic  Republics  of  (  cnlral  America  do  unt 
loom  proiuineuUy  among  the  wheat  regions  of  AnnM-iea  ; 
(heir  jjiodiietioii  is  not  enough  for  their  own  needs,  though 
climatic  and  soil  coiulitions  are  siiitahlo  in  many  pai'ts. 
Mexico  is  l)y  far  the  greatest  producer  of  wheat  ;  in  Xica- 
r.iLMia.  Panama.  Costa  Rica,  Cuba,  Cuatemala.  Haiti,  and 
the  Dominican  Republic  not  sufficient  wlu^at  is  crown  to 
foiin  an  impoi'tant  industry  ;  in  Salvadoi'  wheat  i>  grown 
ill  ,dl  her  pi-ovinces.  but  not  enough  is  produced  for  her 
own  needs;  and,  in  Honduras,  wheat  is  not  grown  on  a 
scale  which  tin--  demands  of  the  country  seem  to  justify. 

Though  a  great  part  of  these  regions  lies  in  the  Torrid 
Zone,  yet  on  account  of  their  topography  every  variety  of 
climate  is  found,  the  diiTerenco  in  temperature  corresjxind- 
\w.  I'oughly  to  tlu*  diiference  in  altitude.  The  clunale  h 
usu.dh  divided  into  three  kinds.  The  hot  lands  are  con- 
sidered as  extending  from  the  coast  to  an  altitude  of 
l.OOo  metres  (I  metre=  .3n:{7  inches)  ;  the  temperate  from 
1.0(10  (()  1.400  metres;  and  the  cold  from  1.400  metres 
upwards.  In  Mexico,  the  thermoinet(M'  registei's  an  aver- 
age annual  temperature  in  th(^  hot  regions  of  77"  to  H-2'  F., 
ill  the  temperate  from  <)il    to  77'  F..  and  in  the  cold  from 

.-).-)  to  ivr  F. 

The  greatest  part  of  the  wheat  harvest(Ml  in  Mexico  is 
produced  on  the  Central  Tableland  at  an  elevation  of 
from  2.<tOO  to  3.000  metres  above  sea-level,  and  between 
the  Kith  and  12 1th  parallels  of  north  latitud«i.  The 
chief  wheat-producing  states  are  Michoacan.  Soik  a, 
(liian.ijuato    Puebla    Coahuila.  Mexico,  Durango,  Jalisco, 
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and  Quoretaro.     Tn  th.  .r.ator  part  of  the  region  where 
it  is  urown  wheat  has  to  bo  watered,  beeauso  durmg  the 
winter  season  verv  little  rain  falls,  and  at  thnes  noneat  all. 
The  rainv  season  ^ets  hi  at  thec-nd  of  May.  or  thebegmuuig 
of   June",    and   e,n<ls    in   September   or   the    beginmng   o 
()..tol,er.     Wheat     .s    generally    sown    in    October    and 
\.,v..ml)er.  and  harvested  in  April  and  May. 
'    Mexican  territory,  owing  to  its  topography,  presents 
,nanv  difficulties   with   regard   to   irrigation.     Tlu-    .and 
rise;  abruptly  from  the  eoast  to  a  halntable  alt.tudo  o 
oyer  3.000  metres,  thus  creating  a  serious  and  almos 
insurnrountable  obstacle  both  to  the  retention  and  gnulual 
absorv.tion  of  the  raiii  waters,  which  are  precipitated  oyer 
tlie  rough  surface  of  the  land.  and.  passmg  with  great 
rapidity  oyer  the  fields  and  riyer-bods  in  their  course  to 
the  sea    leaye  behind  a  deplorable  and  ruhious  drought 
and  in  places  an  almost  perpetual  aridity.     An  extended 
ramy  season   is  of  especial  necessity  to  the  proht.d^e 
eultiyation  of  the  soil  in  all  the  Central  Tableland  and 
the  cold  regions.     Where  the  ramfall  is  scanty,  as  m    he 
extensiye  sections  of  the  northern  frontier,  and  m  the 
states  of  San  Luis  Potosi  and  Zaeateeas.  or  where  there 
is  an  alteration  m  the  period  of  the  rainfall,  the  crops 

are  lost.  n     i     *    i 

The  soil  of  much  of  the  Central  Tableland  is  well  adaiited 
to  the  .n'owth  of  wheat,  and  in  some  parts  admirably  so  ; 
the  soil  of  Sinaloa  is  oyen  richer  than  the  soil  of  California, 
and  fertilizers  are  as  yet  unknown  there. 

There  are  sown  in  Mexico  the  red  semi-hard  wheat, 
^^hich  produces  a  yery  white  Hour,  and  the  white  starchy 
^Uleat   which  produces  less  flour,  but  grows  more  easily 
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„„1  ,,,,,iaiv  tlian  tlu-  ml.  Climatu.  conditions,  the 
„,,,„v  of  t!»-  soil,  and  the  niethuds  of  mltivation  are  tho 
decidi.K'  fartors  m  the.  yield  of  tho  wheats,  and  the 
moderate  q.-alitv  of  the  -train...  The  produetion  o^  wheat. 
i„  Mexico  could  he  ureatly  increased  hy  hetter  farm.ns 
nuH.od..  l.v  th.-  more  -eaeral  ado,)tion  of  nTi-at.on,  by 
••  .irv-farmin- '•  metho.ls  in  lh<-  avid  parts,  hy  the  mtro- 
,l„,ti„n  of  drouuht-resistant  Dunr.n  wheats,  and  hy  tho 
prnc+ice  of  cnreful  seed  selection. 

\s  re.Mrds  the  other  republics  of  Central  America 
wheat  production  .-ould  be  considerably  increased  :  tho 
plateaux  are  in  many  eases  well  adaptc.l  to  th(>  gr.)wai 
„f  this  cereal.  Tn  Honduras,  in  the  provinces  of  ('oi)an 
an<l  Intihu.a.  tlu'  climate  and  soil  are  both  favourable, 
,„,!  most  of  the  wheat  is  grown  there.  Tt  is  ^aid  that  tho 
soil  of  (luatemala  is  exr.v.iu.^^ly  favourable  to  wheat- 
growum.  especially  on  the  i.lateaux  of  the  Cordillera, 
where  the  strongest  argillaceous  soil  is  encountered. 


I.  CoT-NTKiKS  East  of  tvk  Anoes. 
Argentina  and  Truguay  are  by  far  ihv  most  imp'.rtant 
wheat-growing  countries  east  of  the  And.^s  :  in  all  the 
remamitig  repablics  wheat  production  is  of  little  imi)or- 
tance.  Argentina  is  a  very  successful  competitor  in  the 
world's  wheat  markets,  and  her  <apa>ity  to  produce  wheat 
may  almost  be  >ai(l  to  have  taken  the  world  by  surprise. 
It  is  comparatixcly  l>u(  a  short  time  ago.  that  little  or 
no  consideration  was  given  to  the  great  advantages  which 
Argentina  could  easily  develoj),  in  ber  large  level  plains, 
varietv  of  climate,  absence  of  forests,  and  other  obstruc- 
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tioiis.    and    proximity   to    the   seaboard   and    navigable 
rivers. 

A  general  idea  prevails  that  Argentina  consists  mainly 
of  a  boundlcvss  lev,:!  plain,  tor  wliirh  ihc  early  settlers 
retained  the  o'd  (^uichua  term  "  j)ampa.""  but  a  closer 
study  of  the  actual  build  leails  to  some  modification. 
Doubtless  a  great  pait  of  Argentina  was  in  past  times 
tliioded  by  tlie  Pamitean  Sea.  rno  conse(iuent I)-  ]>resents 
a  nearly  horizontal  surfaci'.  with  a  slight,  and  in  s(uue 
jtlaces.  ascarcc^v  percept il)le  inclijie  towards  tlii' Atlantic. 
The  ])am()as  are.  howeviT.  gi'catly  diversilied  liy  Andean 
highlands  in  the  luntii-west  bet"  'ii  the  Pilcomayo  and 
Herniejo  l)asins.  and  farther  south  in  the  irovinc(>  of 
.Mendcza.  and  the  territories  of  Uio  Negro,  Chubut.  and 
Santa  ( 'ru/. 

Wheat  i-^  inainiv'  prcwbiced  on  tlu'  level  p.mipas.  Th(*se 
vast  plains  are  recognized  ;is  entinly  alhuial  dejiosits, 
and  supportuig  this  theory,  the  fad  i^  adduced  that  no 
.stonc^s  of  any  appreciable  size  can  lie  found  within  many 
miles  of  Buenos  .Aires.  The  hard  clay  substratum,  called 
"  tosea."  is  the  neart^st  approach  to  ro(  k.  There  are 
\arious  tc.vtures  of  "tosca."'  Some  of  it  is  railed  soft, 
but  this  is  cinly  so  in  wet  wcatliei-.  "  Tosca  ""  is  found 
uiid<>Mieat ':  the  sniids  iiulsidc  Uunios  Aires,  and  under 
the  uliolc  plain  for  hundi'cds  of  miles;  the  iiL.ck  soil, 
or'  othci'  Intiie  up|)cr  stratum,  i^  of  varying  thickness, 
sonii'iinics  ample  for  deep  plounhini:.  sometimes  too 
sh.dliiw  lur  any  cultisation.  <)\ii  the  whole  o|  the 
plain  !ne  inder  (  hannds,  wlmh  in  the  wet  season  are  lidl. 
but  arc  riicri  Iv  dry  "  arr'oyos  "  duririLr  most  (if  the  year. 
The   Argent im-    Departuienl    of    .Ai^riculture    tiirnishes 
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I  ho  tolhnviug  dosrription  of  the  presont  and  iwUirr.  wheat 

soils:    ••Thive-fourtlis   of   the   aral.le   hmd— :2r.:},l'.»r>.n«M» 

juTw— is  formed  of  vast  plains  erossed  l)y  low  hills,  of 

ailnxial  deposits  of  recent  volcanic  and  granitic  oiigui, 

r(im|.n.ed    of    tine,    light,    often   loose   and   seldom    still 

MJicous  soils,  free  from  stones,  generally  pfrnieahle,  as 

arc   alM)   tluur   sui)soils,    and   of   a   depth   varymg   from 

lo  (o  :.(>  iii.lu's.  which  nearly  always  contain  a  consi(k-r- 

alilc  p..ni(in  .if  vegetable  earth.     They  are.  therefore,  in 

the    highest    degree    excellent    for    agriculture,    and    tor 

gi'owinLC  tlii^  hcst  species  of  forage  i)lants. 

■■■I'lic  land   in  th(^  east,  north,  centre,  and  west,  and 
pin    u|-   the  MMith  of  the  provin.e  of   liucno-^  Aires,  and 
the  suuthcrn  part  of  Cordoba  and  Santa   Fe  has  a  light 
punii.((ius   soil,   often   forming   downs,    whi.h   allow   an 
easy  di.iinagc,  and  may  be  eonsiih'red  the  best    in  the 
worhl.      in  the  south-eastern  and  southern  parts  of  the 
piuvhice   of    Huenos  .Aires  the  soil  becomes  light(-r  and 
mure    .s.indy.     Toward    the    west    stretch    the    c.xtenMve 
plain-,  of  the  Tampa,  formed  of  a  light,  sandy,  humiferous 
s,m!.    which    Inromcs   more   fertile    in    Mcndoza    and   San 
Juan,   where   it    is   very  deep,  often  mi.xed  with   pcoblt^s. 
,ind    iv>ts    nil    a    sub>nil    formed    e.xc  lu^ively   of   shingle, 
uhieli  favnin-v  (he  n.itural  drainagt-,  and  tluis  facilitates 
dralnag.-.     'I'he   province  n!  San  l.uis  is  similarly  formed, 
but  in  treneral  thcs.iil  is  not  so  (Ice])  and  i-  l.-s  humiferous 
than   in  lln'   I'atnii.i.      The  ^oil  of  i  he  south  of  Sant;,   Fe, 
and   of  the  centre  of  Coi'dolta.   is  sand\  .  sonu'what   (lr\  . 
and  wooded.      In  I'jitre  l!io.  lh(>  soil  is  sandy    somewh.it 
cla\ey,  ,ind  oi'.n  lij^ht  and  ri'  h. 

•■  In  tln«  territories  of  Rio  Negro.  Chubut,  Santa  Cruz, 
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and  Ticrra  del  Fueyo.  tlie  soil  has  the  same  physical 
fi'atiircs  as  in  tJK'  Panipa,  and  is  generally  liirht  and  sandy, 
with  the  exception  of  tlie  bottom  of  the  valleys,  where 
clayey.  humiJerouR  soil  of  great  richness  is  always  foiuid." 

Argentuia  possesses  clbnatic  advantages  of  no  mean 
order.  The  farmer  Is  able  to  work  his  land  at  almost 
any  tim<'  of  tho  year  he  chooses,  and  it  costs  him  little 
to  care  for  his  cattle.  It  is  n(jt  necessary  for  him  to 
spend  much  tmie  or  money  In  preparing  feed  to  carry 
his  cattle  through  the  wi/iter.  as  the  farmers  of  Xorth 
Ainerica  are  compelled  to  do.  Wheat  harvest  oicm-ring 
in  DecemlxT.  makes  it  possible  to  ship  wheat  at  the  end 
of  January,  and  this  is  a  great  advantage,  sbice  the  shi]»- 
nuMits  are  sandwiched  between  tho.so  of  North  America 
and  tlio>e  of  Southern  Asia. 

Climatic  disadvantages  must  also  be  reconU-d.  These 
aic  wet  summers  and  auttimns  follr)\ved  by  warm.  f)pcn 
winters,  which  encourage  the  growtli  of  weeds,  and 
wheat  is  liable  to  Ik-  choked  :  the  cold  fogs  and  late 
frosts  that  occasionally  occur  in  \o\cnd)er  or  December, 
lollowc'd  by  hot  sun  and  winds,  which  work  fearful  havoc 
anioni:  thc>  wheat  ;  the  hot  winds  tliat  sweep  across  the 
pi.auis  from  the  noith  in  .\o\ciiibcr  and  Dccendu'r. 
aicoiiipiDiicd  by  clear  skies,  and  a  l)uriiing  siiii  leading 
fo  the  shrivelling  of  the  wheat  plant  ;  the  drouLiht.  which 
occur.s  in  (he  south;  ami  hailstones,  which  wiu'k  much 
dan\age  over  cc  rtain  portions  of  the  lle|iublic. 

.\  ceiliiui  amount  o.  injin'y  (o  vegetation  is  done  b\ 
Iocun1>  every  sinunier.  i  he  s|)e(  ies  ol  cnip  whii  h  suft'er 
are  deteimined  liy  the  dale-  i>f  their  appearance.  Wheat 
is  jiractieally  ■^afo  as  soon  as  the  ripening  process  begins. 
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The  methods  adopted  for  tlio  de.triK^tion  of  the  locu.stK 
a,v  well  ur-anized.  and  if  equally  well  earried  out.  ean 
s.  arrclv  fail  to  deal  ^vith  any  ..rdmavy  visitation.  Every 
frw  vears.  however,  swarms  reaeh  -igantie  proportions, 
au.l  it  remains  to  be  seen  whether  the  Argentine  farmers 
will  in  the  future  l,e  able  to  eope  with  an  abnormal 
phiLHie  of  locusts. 

The  Argentine  seasons  are  : 

Sumjnor  :  December.  January,  and  February. 

Autumn  ;  March.  April,  and  Ma  v. 

Winter  :  June.  July,  and  Augii-t. 

Spring  :  Se]itend)er.  October,  and  Xovcmi)er. 

The  i^■public  may  be  divided  uito  four  zones  of  varying 
t.nip.'rature.     The"  first  uiolude^  the  low  plauis  nf   the 
„erth,  situated  between  the  parallels  of  •-'-'  degrees  ■.■.■m\ 
•AW    decrees    south    latitude,    possessing    a    subtropical 
climate,  and  having  a  mean  ammal  temperature  varying 
frora  <i7"  to  T.".    1'    :  tl;e  second  comjirisis  the.  section  ot 
the  pleiu  from  :?n  degrees  to   12  degrees  south  latitude, 
possessing    a    temp.rate    dimate.    and    having    a    mean 
annual   temperature   \arynig  fp'iu    .".<'.     to   tlti     V   :  while 
I  lie  third  or  soulhern  \k\v\   <>i  the  plaui    fn.m    V2  to  .-).-) 
(h-r.H-^  ^unth  latitude,  po-e-r.  a  -nbten\perale  dimato, 
and   a    m.au   annual    tempiiat  are    varyin-   from    41°   to 
fiCr    Iv     'i'he    fcairth    oi-    ui'cmtain    /.one.    ext4>nding    the 
!rni;th  "t  ilic  rdiintiy    alTdd^  a  vaiiable  diiuattv 

|.'p  in  Oct.ilier  to  M.irdi  ..lay  l.e  called  the  wet  -enson 
of  Argent  in.i  north  <'\  :!.s  degrees  sout  h  latitude  and  from 
April  fo  September  the  dry  season  In  l>ueno,>  Aires 
,-,(;  p.T.cnl    of  the  aniuial  rainfall  oceiusiij  the  wet  .seaHon  ; 
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in  ('(>rrieiite>.  0.1  per  rout.  :  in  Cordoba,  SO  per  cent.  ;  and 
in  Siilta.  ;»()  ])cr  cent.  South  of  .'!S  degrt'os  sf)utli  latitude 
tlie  di-f ril)uli(.,i  of  rainfall  is  very  even  throughout  the 
Near.  Tlic  rainfall  varies  in  Aigcntina  from  extreme 
arid  'unilil ion-,  to  a  ■  inuch  as  so  inches  pi'r  annum.  The 
annual  avei'aLic  rainiall  in  the  chief  wheat  districts  is 
as  follows  :  l*ro\-inre  of  Santa  Fe.  :ii*  to  4o  inches  ; 
province  ol  l^icno-,  Aii(>s,  iT)  to  .'ii'  inches  ;  ]»rovince  of 
i'ailrc  IJioN.  '.',s.  to  4S  inche-  ;  province  of  C'ordolta.  24  to 
;>i*  inches:  teiritorv  of  I'io  \egro.  !)  to  Iti  inches; 
tciiifory  of  ('hui)ut.  it  to  Ki  inchi-s  ;  and  territory  of 
ram]»a     I  0  to  24  in'hes. 

\n  important  point  in  the  growtli  of  the  Argentine 
wheat  aica  ha-,  heenthe  u  idciiing  of  the  territory  yielding 
'Upplic-..  with  the  con>e([Uent  diminution  of  the  risks  of 
failiue  from  drought,  fro^t.  and  hail.  'I'hus  in  is't.")  the 
grow  til  of  wheat  was  iaigely  concentrated  in  the  Province 
of  Simla  l'''  and  |)ait  of  Cordoha;  thc-(>  two  provinces 
repic-enl  ing  luo-thirds  of  tlie  total  area  ;  in  th<'  |)rovinee 
of  r.ucno-,  Aire>.  IS  per  cent.  :  in  Entre  Kios,  14  [)er  cent.  ; 
anil  cl-euhci'e.  ahout  1  percent.  In  iltits  it  wa-  Huenos 
Aires.  4o  per  cent.  ;  Cordolta.  2">  ])er  cent.  ;  Sania  I'V', 
2.'{  per  cent  ;  I'aitie  IJio-,  and  I'aiup.i  each  5  per  cent.  ; 
and  el-ewheie  2  |ici'  cent.  I'li  to  I'.too  ilic  iicnd  of 
ulicat  mo\\iii_f  w  a  ,  toward--  the  uorih  Itut  the  wheat- 
growers  soon  loiuid  the  limil  and  the  tendency  now  is 
to  grow  whe.il  to  (he  .-  lulh  and  -.onlh-we--t  of  what  wa.s 
joi'inci  ly  deemed  |o  lie  1  he  real  w  heat  .'ountry. 

SeeditiL'  lie-ins  late  in  the  autui  ni  in  Xoitliein  AiLren- 
tina.  uaiall\  in  M.iy.  and  continue^  until  the  middle  of 
Au;iU--t     in    the  Miiiih.      .lune    and    .Iul\    are    icalh     the 
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s('(•(lin^  month-.  Ifarvcslini:  begins  about  llu-  ini(l(ll<"  of 
Xowinbcr.  and  lasts  till  the  middle  of  January.  si»  per 
eent.  ot  the  crop  being  harvested  in  J)cceniber. 

Argentine  \\heat  regions  may  be  divided  roughly  into 
three  main  districts  : 

1.  'I'he  iiaid  Durum  wheat  district  of  tlie  North,  in- 
(  hiding  chiefly  the  northern  parts  of  the  province^  of 
Mntrc  Itio>  and  Santa  Fe. 

■2.  'I'h."  -emi->oft  wheat  district  of  the('entr<>.  including 
rlii«-tly  the  provinces  of  Santa  Fv.  J?ueno>  .\jre-.  ICnlre 
Hill-,,  and  ( 'ordoba, 

.•{.  'i'hc  semi-hard  uheat  district,  in<luding  chiefly  the 
tcnitorie.  of  llio  Xegro.  Pamj)a.  and  Chubut. 

'I'hc  .Ma-aroni  wheat  district  is  small  inc.xtcnt.  'I  hrec 
varieties  of  wheat  are  grown.  Tlie  principal  one  i> 
Candeal.  which  possesses  a  very  hard  rice-like  grain, 
but  i.  exci'cded  in  yield  by  AnchuLilo.  'J'ongarro.  the 
third  variety,  i>  not  much  grown.  The  high  tempera- 
tures, comparative  dryness  of  tlu"  air.  the  breed  ot  the 
uhcat>  and  the  sandy  nature  of  the  soil,  deteriuine  the 
nature  of  the  grain  Argentina  only  grows  enougli 
Macaroni  wheat  to  suppl.\-  her  semolina  mills. 

'i'he  -emi-soit  wheat  district  i-  by  far  the  nn^st  im- 
p.iiianl  :  it  suppli.-  the  greater  p.irt  .if  the  w  heat-e.xpoi  t . 
Ihe  cuumon  bicad  wheats.  Marietta.  l!u.  ian  llun- 
-aiiaii.  French.  Saldome,  'lu-cla.  Italian,  and  i'ii'«| 
ui.mte-e,  are  chictly  urown.  I'.arletta.  lu^uglil  ti(uu 
llil\.  rc.enibl.-,  M.mewli  •  the  'luikcN  Itcd  (t  Kansas. 
luit  the  grains  are  softer,  and  the  quality  not  m.  good. 
If  ,s  the  favourite  variety  througliMut  the  c(Uintr\.  and 
ha.>  .-hown  it-  superi<.)r  aih.pt ability  to  various  Argentine 
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conditions  through  many  years.  It  prodiu'es  fat.  (hirk- 
coloiircd.  smootli.  rich  grains,  and  does  not  degenerate 
as  some  otlier  kinds  do.  To  the  \vheat  farmer  its  value 
hes  in  its  abiUty  to  ^-taud  a  long  time  ripe  without  being 
shelled  out  by  high  winds.  Farmers,  who  either  rely  on 
family  labcuir,  or  use  strijipers.  find  P^arletta  a  great 
advantage.  Barletta  best  resists  changes  of  climate, 
drought,  and  rust,  and  is  not  so  likely  to  be  damaged  by 
extren'.e  lieat.  or  by  cold,  damp  fogs,  and  late  frosts. 
This  is  the  only  variety  that  is  grown  from  one  extreme 
of  the  wheat-growing  area,  as  far  as  31  degrees  south 
latitude,  to  the  other,  as  far  as  iT)  degrees  south  latitudi — 
over  son  miles.  It  is  to  ])e  noted  that  it  produces  a  much 
harder  grain  in  the  south,  gives  a  lu'tter  yield,  and  is  of  a 
distinct  type  from  the  grain  of  the  >ame  seed  gnnvn  in  the 
north.  I'>arlctta  is  preferred  by  buyers  to  all  others,  on 
account  of  its  fairly  high  gluten  content.  Russian  wli(\at 
is  the  next  in  |)opularity.  and  gives  the  best  results  in 
the  South.  It  ripens  in  less  time  than  I'arh^tta,  but  shells 
oul  easily  when  ripe,  so  that  it  has  \n  be  harvested  quickly. 
Its  gluten  content  is  high.  No  other  varieties  rank  high 
in  (juality.  noi-  in  extent. 

('lima  lie  fa(  ti^is  laigt  ly  account  for  t  he  comparative  soft - 
nes,^  anil  fairl\  high  (juality  of  the  wheats  of  this  region. 
BnH'd  i--  a  dominant  factor  m  the  -uilability  of  Rarl(>tta 
to  all  districts.  Ilioimh  the  ctTcct  of  eliniate  is  seen  in  tlie 
lietter  ijuality  o|   {'.arietta  grains  <,'ro\vn  in  tin   south. 

Till'  semi  hard  ulie;>t  district  i--  >mall  in  extent  at  (he 
pt(,-eti(  liine.  If  pnsses.ses  a  cliiiiafe  ioiicjionding  some- 
what to  that  of  the  hard  winter  w  Ik  at  district  of  th(> 
I'nitcd    Stater-      The   air   i>   faiti\-   dr\'     th"    temneiat  lire 
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C'lHiiiENrE-^,  CdUR. :  Durum  \vli(>dt. 
Raiutall  :  heavy,  but  temperatun;  high. 
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rAr.Ui.isE^.  Rio  Nf.i;i;o:  Scini-hanl  wlirat. 


RlT.Nus  Air.r>,    llrKMi-  Aikk-;   S.ini-snft  wheat. 
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Flu.  11.— Hainkall  and  Tfmi'FR.\tl-I!k  Curvks,  Arokntina. 
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moderate,  and  the  rainfall  just  sufficient  in  somo  parts 
for  c-rop  producticm.  while  in  others  it  is  by  no  means 
adequate.  Trrigatirjn  is  carried  on  to  some  extent,  and 
possibly  "  dry-fariiiins  "  may  o})tain  a  footing  in  the 
future.  The  wheats  grown  are  of  the  same  varieties  as 
those  of  the  semi-soft  wheat  district,  Barletta  being  the 
prime  favourite. 

Where  wheat  is  grown  it  gives  a  liigher  yield  and  better 
quality  than  in  the  other  re£;ions.  On  the  English  market 
the  semi-hard  wheat  has  established  its  reputation. 
The  coolness  of  the  climate  and  the  moderat<^  rainfall 
are  largely  resj)()n-ible  for  the  high  yield  and  su])erior 
quality.  C'hubut  Barletta  wheat  took  the  gold  medal 
at  the  Paris  Exposition  in  1SS9.  and  it  is  said  that  Chubut 
wheat  sometimes  weighs  more  than  66  pounds  per  bushel. 

Though  great  advances  have  been  made  by  Argentina 
within  the  last  twenty-five  years,  yet  her  wheat  output 
and  its  quality  could  bo  very  materially  improved  by 
paying  attention  to  better  fanning  methods,  irrigation, 
"  dry-farming."  the  application  of  fertilizers  to  depleted 
soils,  and  the  introduction  of  Asiatic  wheats — drought- 
resistant  and  of  high  gluten  cont<'nt. 

Uruguay  is  of  more  importance  with  regard  to  her 
(>x])ort  rather  than  her  outjjut.  The  climato  and  soil 
of  her  wheat  fields  are  somewhat  similar  to  those  of  the 
Provinces  of  Entre  Rios  and  Buenos  Aires.  The  chief 
crop  of  Uruguay  is  wheat,  the  annual  production  amoimt- 
ing  to  about  T.aOO.OOO  bushels,  of  whicli  alxnit  5.000.000 
1hi-1u'1n  are  exported.  In  Paraguay  wheat  is  grr)wn  with 
success,  but  the  growth  of  maize  is  found  to  be  more 
profitable. 
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Rrazii.  from  W^  past  history,  is  witrthy  ot  niontion.    The 
piodiKtinii  of  wlicat    is  still  vny  >inall.  not witlistaiidiim 
the  fact  tliat  many  of  llir  States -sdutli  of  the  trojiic-.  and 
theliiLdi  landsof  s()m(>  of  the  Xort hern  States,  are  ^uitnl.le 
foi    its    pivuhietion.      'J'he    State  of    liio  (liande   (h>   Sid 
eiiitivated    wheat    so   cxlm-ivrly    in    |)a-t    years   tliat    it 
furnished  wheat    to  all    tlie   Xoitlietn   States   of     iJrazil. 
The  mo^t  favourable  clinuitie  rondition->  for  tlie  cultiva- 
tion of  wheat  exi^t   (>n  the  entire  plateau  of  tile  -Monti- 
(juira  Han^e.  in  the  Orgaos  Range,  in  the  C'antagallo  and 
Xova  Frihurgo  I'lateanx.  and  even  in  the  States  of  Serigpe. 
Espiiiiu  Santo.    Baliia.    Pernambueo.  and  Ceara.     Man.\- 
exjH'riments  have  l)een  conducted  in  recent   yeais,  and 
varieties  sueli  as  Barletta.  Rieti.  and  Fucense  liave  tiiven 
good  results  :  hut  doubtless  Brazil  will  continue  to  icly 
upon  Argentina  for  her  wheat. 

Wheat  in  \  cnezuela  is  at  present  cultivattHl  in  Trujilln. 
Merichx.  and  Tachira.  The  high  tal)lelands  and  valleys 
in  the  moimtainous  districts  of  W(^stern  Venezuela  are 
l)est  suited  to  the  cultivation  of  wheat,  and  .  le  crops 
are  raisc<|  there,  but  tlie  total  production  of  wheat  is 
verv  small. 


f).  CorxTRiF.^  Wf.st  of  Tin:  Anpks. 

Cliile  is  the  chief  wlieat-growing  regi(m  we^t  of  the 
Andes.  Tile  wheat  area  is  calculated  by  Chilian  aulhoii- 
ities  at  about  2.000.000  acres,  and  the  j)roduction  at  aliout 
is. 000. (1(1(1  bushels.  (,f  whicli  2.500. Ooo  bushels  to  5.000.000 
bushels  are  yearly  exportei]. 

Wheat  is  cultivati'd  in  Chile  both  on  semi-arid  and 
irriirated  land.     '!"he  former  occu[)ies  a  larger  area,   be- 
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canso  Iherc  it  i'^  usual  1o  leave  the  laud  fallow  trnm  i>ne 
year  \o  another.  I'or  the  incst  uait  it  i>  toiiiid  In  !»•  i1h' 
liind  rcuiid  the  (nast  raiiLrc  The  ini^ated  land  is 
ininripally  situal-d  in  llie  Central  Valley,  which  cMends 
f'r.nn  the  ('(.a>t  ranu'e  to  the  foot  of  the  Andc-.  and 
stretches  wilhont  interru])t ion  hetwecn  .'5:?  and  \2  dciirees 
south  latitude.  The  arable  land-^  of  Chile  are  di\  idc.l 
into  the  rej^ions  of  the  north,  of  the  centre,  and  of  the 
south. 

'i"he  northern  recrion  includes  the  provinces  of  Coquini1)o 
and  Aconcagua  ;  the  centi.il  region  comprises  the  territory 
between  Santiago  and  Coneepcion :  and  the  s(uithern 
reiiion  includes  all  th(>  lands  south  of  the  Bio-Bio  River. 
Eacli  of  these  regions  is  again  naturally  divided  into  three 
sections — the  coast  cotnitry.  the  central  valley,  and  the 
western  slope  of  the  Andes. 

Arable  lands,  whose  soil  has  been  formed  by  the 
d(>composition  of  plutonic  rocks,  cover  a  large  i)art  of 
Chile.  In  general,  they  are  found  on  ridge>.  hills,  and 
high  j)lains.  and  ((mstitute  the  >emi-ariil  lands  called 
'•  secano.""  In  the  south  these  lands  are  generally  i)oor. 
and  require  fertilizers.  The  arable  lands,  the  soil  of 
which  has  b"en  mad<>  from  underlying  sedimentary 
formations,  are  full  of  gravel  and  stones,  and  often  occupy 
large  areas.  In  the  longitudinal  and  tr;insverse  vall(>ys 
the  soil  is  mixed  with  sand  and  I'lay.  Where  water  used 
for  irrigation  has  annuall\-  deposited  its  load  of  silt,  a 
ver\-  rich  soil  has  resulted,  as  in  part  of  the  Plain  ot 
Santiago,  where  the  .Maipo  Canal  has  depoNited  >ediiueiit.->. 
Soils,  wliich  have  been  formed  from  underlying  sandy 
depo-it>.  are   f(uin<l    chietl\-    in    the    Longitudinal    Valley 
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l),.tweon  tlio  Riv(M-s  Ttata  and  Bio-Bio.  Palcaroous  soil 
is  scarce,  and.  in  the  north,  where  it  is  found,  the  lack  of 
water  dooms  it  to  almost  complete  barrenness.  I'he 
arable  lands  made  from  n.ck  r>f  eruptive  or  volcanic  origin 
are  found  in  the  Lonj^itudinal  Valley.  They  are  uti- 
irri"ated.  but  very  fertile. 

[n  the  Contral'Valley.  the  uplifting  of  the  And.^.  has 
contributed  largely  to  the  formation  of  an  arable  soil. 
Tl,,.  subsoil  in  +he  valleys  of  Santiago  and  Rancagua  is 
composed  of  a  deposit  of  rounded  stones  and  gravels, 
which  reach  to  a  great  depth.  It  is  covered  with  a  layer 
of  sand  on<l  pebbles,  upon  which  in  turn  rests  a  bed  of 
verretable  mould  of  varying  thickness,  sometimes  reach- 
ing a  depth  of  several  yards,  as  at  Santiago,  Rancagua. 
and  other  places. 

The  climate  of  Chile  varies  greatly,  not  only  on  account 
of  its  position,  but  also  through  the  influence  of  the  \n  inds 
from  the  Cordilleras,  and  the  currents  of  the  South 
Pacific.  The  cold  ocean  currents,  which  leave  the 
\ntarrtic  regions,  wash  the  coasts  of  Chile,  and  the 
p.Muliar  shape  of  the  country,  which  is  a  long,  narrow 
stri])  hemmed  in  between  the  snowy  Andc*  and  the  sea, 
causes  the  temp.^rature  to  be  about  6°  F.  lower  than  that 
in  the  same  latitudes  in  other  parts  of  America.  In  the 
North  the  temperature  fluctuates  little  during  the  year, 
showing  an  average  of  55^  F.  in  wmter.  and  TO'^  F.  in 
summer.  In  Central  Chile  the  average  winter  tempera- 
ture is  52°  F..  and  the  summer  temperature  OS"  F.  The 
climate  of  the  Central  Valley  and  of  the  coast  between 
32  and  36  degrees  south  latitude  is  one  of  the  most 
j^l^easant   in   the   world,   the   thermometer  seldom  rising 
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above  77^  F..  or  falling  below  32°  F.  Many  parts  of  Chile 
suffer  from  lack  of  rain  ;  in  the  north  as  tar  as  30  degrees 
south  latitude  rain  is  the  exception,  although  dense 
clouds  are  of  frequent  occurrence.  Central  Chile  possesses 
a  "  -Mediterranean  eliniate."  From  3G  degrees  south  lati- 
tude south^^ards.  rain  falls  on  most  days,  l)ui  especially 
in  wintiT  :  the  laigest  rainfall  occurs  about  41  degrees 
south  latitude.  The  following  table  gives  the  average 
annual  rainfall  for  a  number  of  vcars  : 


Si-irna 

Santiago 
Tal.a  .. 
C'i)nci'i)ii(m 
Val.liviM 

PlllMtd     Mnlllt 


Inches. 

(i-Tf) 

Ii;-(H) 

■J-_''(M» 

r);i-u<) 

lll'-OO 
lUl     M' 


Chile  divides  naturally  into  three  wheat  districts, 
oorrespv-nding  to  its  climate,  soil,  and  latitude — the 
northern,  tin-  central,  and  the  southern  wheat  districts. 

In  the  northern  zone  the  varietii's  of  wheat  grown  arc 
of  the  retl.  hard  variety.  The  charact<'r  of  the  grain  is 
determined  by  the  small  rainfall,  the  high  summer  tem- 
perature- the  great  dilTeren  <'s  between  day  and  night 
tempi'rat ui 's,  the  dryni'ss  dl  llie  air,  the  breed  of  the 
wheats,  and  the  natuic  <'t  the  soil. 

The  varieties  of  w  iieat  grown  in  th<'  (  cntral  district  are 
ol  a  mu<  h  moi'e  starchy  nature,  and  are  of  the  Orvgcn 
white  ty]^r.  .American,  and  .\ustral:an.  The  ^tan  by 
nature  of  the  grain  is  due  to  the  lack  of  suilicienl  liumus 
in  the  roil,  and  to  irrigation  waters. 

Ill  the  >nuthern  /.line  the  while  >mall  wheats,  and 
thoso  varieties,  a -.  Lnia/aand  .Mocho,  which  resist  the  nun, 
ai"o  grown      lireeil   is  a   factiu'  in  the   iinih.!  ure-resi.sting 
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qiialitirs  of  thosi"  wheats,  and  climatic  and  soil  conditions, 
•  ■spc.i.illy  rainfall  and  tlic  high  humidity  <>f  the  air.  are 
responsible  for  the  starchy  and  soft  nature  of  the  grain. 


iMi.K.RA,  A  I  \.  AMV:   Hiii-'l  yv\  uueAt>,  wluH'  ini-atidi  is  i.ra.'tiM>(l. 
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I'LMA  A.NIM.KS,   VAirAUAl>o: 

Sttirchy  wlmats. 


A-..  I  ;•,  <  Hin  ;   White  Hiiiall 
whiats  -rain  ivsistin^;. 


Fl.i.    H.^UaINKALL,    AM>   TlMlKUMCBK   CURVES,    ClllLK. 

Wheat  is  m">t  Nueci-^-^iully  cultivatrd  m  tiic  i>r<>vinceK 
ofCoquimboandCi-'.'rpnon.  Coodland  mthc  pn-vinccs 
of  Aconcagua.  Valparaiso.  Santiago.  Oil  i,i:gin>  Curico, 
and  Talea  yi.ld  ir"ni  1'.  t"  -"  bushels  p.r  a<re.  in  the 
vastferti'.>  plann  ol  an.  i<nl  Aniucania.  now  tli.'  pn.vinces 
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of  r^iobo.  Malleco.  and  Cautin.  wheat  gmws  wi'll.  In  the 
soufhern  zone  the  harvests  of  wheat  are  uneertain.  be- 
cause the  climate  is  in  parts  too  cold,  and  the  rains  some- 
times prevent  the  crop  from  ripening. 

Sowing  lake>  place  in  .May.  June,  and  July,  the  months 
in  wliich  the  rain  chiefly  comes,  and  harvesting  begins 
at  the  end  of  December  in  the  north,  antl  la-^ts  until  the 
begiiininu  of  March  in  the  south. 

Chilian  wheat -growers  need  to  pay  attention  to  :  Bctt'T 
tannin"'  methods,  for  at  pn  sent  the  method--  arc  often 
})rimiove  :  irrigaticm.  though  much  has  brcn  done;  t!.. 
(jiiality  of  tlu'  wheats,  which  might  be  iniproved  by  seed 
sclcetion  and  wheat -breeding  ;  the  a})|)licatinn  of  ter- 
tiliz<'rs  to  the  land  .  and  it  would  .seem  that  in  the 
arid  [)arts  ■dry-farming'"  might  incivase  the  wheat 
area. 

(M  the  (ither  Republics  little  mentinn  need  be  made, 
'i'he  reginiis  of  ('dloiiibia  nin^t  --uitable  for  the  i ultivalion 
of  wheat  are  the  ])lateau\  of  ( 'un<bnamaica  and  I'nyaca. 
in  the  ccntr"  <it  the  Republic;  but  the  yield  of  wheat  i.s 
insufficient  lur  local  demands  In  Kcuadni-  wheat  is 
rained  en  the  plat<'au.\  in  suHicienl  <(uantilies  for  home 
cdnsumption.  and  in  some  years  there  i.->  a  small  e.xport 
til  Reiu  I'cru  d'lc--  nm  gidw  enough  wheal  to  supply 
her  own  local  demand,  and  the  small  amount  irrown  is 
c\iltivated  on  the  tableland-  of  ;he  interior.  In  iiolivia 
wheat  is  ;iniwn  in  \fry  small  i|uantiti<'s  in  the  immediate 
vjciiut  \  of  Lake   Titicaca. 
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CIIAlMKIt   V 

cn/riVATloN    AND    llAUVKSTlNt;    OF    WIIKAT 

■,H,-,l.v,.ln,,nu.nt  ot  wh.at  cultu.v  tr-m  its  early  primi- 
,„,,  ,„,„,  ,..  ,t.  .u.Kirrn  intonso  and  scirntilic  tonn  ha- 
,„,,   v.TV   gradual,   and   w.   naturally   Ihul   that    nlu.at 
,„l,„„,;„hasonlv  rearhcd  its  highest  d-velnpnu-nt   ,n 
Uh.    uldc.t    en-.hzed    r.nmtries.     Farming    e.mditu.ns    ,n 
A  neriea  are  vastly  .UH.rent  Iron,  tho.e  ex.sting  .n  Kurope. 
,,,,,,,,.,,,.,.. ary  tor  the  inten^ive  eultivatur  ut  Lurn,- 
to  l.an,-.h  tro.n  hi^  mind  all  preeom'eivod  ideas  ot  uhal 
.heat  eultivation  should  he      Many  faetors  mu.t  ne.e.^ 
sanlv  ho  eonsidered  before  a  true  idea  ean  be  gained  ot 
^vheat  farming  in  Ameriea.     Attention  mu>t  b.-  euneen- 
trated   0,1  the  systems  of   land-tenun-.    the  vast    size  o. 
,„anv   ot    the   iarm>.    the    .,uality    and    <iuant>ty    ot    the 
,^,,„,;,,  ,,„,,l.,ved.  the  amount   of  eapital  al   the  <l.^posal 
.,t    ,i>e  tanner     the    fe,t,lity    of    the    ^oil    ami    its    eom- 
parative.heapne.-    an-i  the  use  of  modern  inventions  in 

maehinery.  , 

1„  Cana.laand  the  Umted  Stat.^  vs  heat  ,.  eull  ,x  ;'.ted 
,„.,,,,,  ,,„,.  ,n  South  Amerua.  thou.h  httle  niteusive 
euhnat,o,M.earn.dou  exeept  ,ntheea>l.an<U'venin 
the  ea-t  to  hut  a  small  ^xt.n.  InnuMve  larm.ng  ot 
wheat  commeneed  .1.  th.  ea>lern  I'mted  States  ^o„,e 
vearn  ago,  to  M.me  d.  .i..-  at  least-thai  is,  better  euU.va- 
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tii'ii  i>  ui\cn  to  Ihc  -oil.  a  ^inallci'  acicagc  i'^  <;i'(i\\ii,  aii'l 
iii.uiiiiv.  ate  u-c(i  to  a  coii-idciahlc  extent.  'I'lie  |»rol)a- 
•'i'il.v  i  that  tile  I'niteil  State.  i>  reaehing  that  >taue  in 
a'.:iieiihiire  when  inien-ive  eiiltivation  must  gi'iierally  he 
a'hipted.  Within  ihr  la-^t  t  hiity  yeais  wheat  cult  ival  ion 
lia->  uicall.\-  iuiproxed  in  the-e  two  counli'ies.  and  thi-  is 
lai'uviv  diif  lothe  Dejiarlinent  -  of  ALrrieiilt  niv,  and  to  the 
Ivxpeiiuiental  l''arni-  wliieh.nv  to  he  found  in  nian\  of 
the  |.ro\  inees  of  Canada,  and  in  tiie  States  of  the  rni<in. 
It  i-.  -afe  to  -late  that  the^e  in-titutioii-  liave  been  a  vei'v 
^"'■i'  iiii  I'll'  in  the  wheat  industry  of  .\inenea.  The 
<;ov,Tnnieni  -  oj  \h..\i,o.  .Vr-cntina.  and  • 'hile.  are  now 
niakin-  el]or(-  |,,  i  nprovc  wheat  eultin(  lieir  re-|)ee- 

tive    eonnlries    hy    the    estaJilidllllent    of     i  )e|ia,  1  nieut  -    ot 

A,m'ieu!luiv,  and  flic  .li^iilMition  oi  litriatuiv  lieai'in^'  on 
farnniii-;  nietliod-  , 

Tile  -\  teni-  of  lamhtenuiv  on  the  m'ain-tields  present 
some  point  >  ot  dilfeivn((  in  \oit)i  Anieiiea  as  eontia^ted 
Willi  South  Anieiiea.  The  tenant  Ny-,teni  is  not  \ci\- 
''"'ii'i'"'i  ill  X'Mth  .Viiieiica  wherea-  in  Ariteiilina  tliis 
system  i-  mu.  Ii  in  vogue.  Ailliur  Voiiiil'  -aid.  ■•'I'h.-  ma-ie 
of  property  turns  ^and  iiil.i  u"ild.""  and  there  i-  miirh  truth 
in  this  statement,  for  i  hnv  i-  an  ineenti\c  to  uoo,|  ,  uhi\a 

I  loll.  >inee  the  (  iilli\at.>r.  w  I w  n->  hi-  ow  n  land,  i-  iiiue.l 

""  '',\  'I"'  li"i"-  "I  l::iiii  lor  him, It.  L:i,d<  of  interest  in 
tin-  l;iiid  i-  lar-eiy  due  to  hn  k  oj  title  to  the  soil,  and  llii- 
aceounts  to  soiii,.  extent  lor  thr  e.\haii-tion  of  the  land 
in  parts  of  Amerieu  \>\  had  tillap'  and  eonlmnoii,  (  ...p 
pini,'.  Two  plans  of  renlinj^  land  for  a-iK  iiltuie  are 
h'liowed  in  Aip'titina  Nin 'ty  li\  e  p,  r  cut  of  the  small 
iuriners  begin  undrr  i  h-    ••  niedi nieio,'    oi  -hare  system  ; 
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the  ouncr  ha-  then  -ipinc  intcn-^t  in  liic  inaniirr  o''  cuhiva- 
lioii.  Init   poor  rcsulls  follow  a-  regards  tillagtv     As  soon 
as  pussililc    the    small    larnu'i.   usually  an   Italian,   <^r\> 
into  the  second  class  of  "  arrcndatarios."  or  »  ash  renters. 
Me  easily  lind-  >onie  landowner  who  will  irive  him  land, 
a  mud  hut  or  •"  ramdio.'  horses.  huUoeks,  implements,  and 
seed,  to  t'arm  on  his  own  aceoiuit.     The  wheat  is  sold  hy 
the  l.mdowner  at  the  end  oi  the  harvest,  and.  at't<'r  lakiim 
(Mil  tlu'  cost  of  seed,  haus,  hindinij-t w  ine.  and  threshinu'- 
the  |)roeeeds  are  ihvided.  as  a  rule,  evenly  hetween  the 
fanner  and    the   landowner;    heme    the    name    •■iiu'dia- 
nero.""     The  Italian  farmer  is  a  great  saver,  and  in  one 
to  three  \ears  he  i-  al>le  to  rent  land  for  cash,  and  furnish 
everytiiing   for   him-elf.      Mis   land    ■■  hunger  ""    is   great, 
and  he  will  eheerfuUy  undertake  to  farm  40(»  to  ".on  acres 
with  ju-^t   tlie  help  of  hi>  family.     The  re>ult  is  tliat   he 
simply  xratehes  the  land,  and  h'aves  the  rest   to  Provi- 
(lerKc.      I'rohahly   three-fourths  of   th<'   Argentine   whe.il 
(  rop  is  erown  hy  people  of  the  ela--  who  I'ely  on  iamily 
laltour.     The    ivmaining    one-fourth    is    rai>ed    on    large 
faims,  s(uiie  of  wliich  are  owned  and  managed  hy  Enulir-h- 
luen    and    An.ericaas.    who    are    doing    excellent     work. 
Some  native  "estaneiei'os  "'  h;ive  lately  hegun  to  cnlti\ate 
wheat.      In    ma!i\     localities    in    Argentina.    ( olonic  ■    of 
Welsh,  (lermans.  i{us>ians.  Hungarians,  or  Scandnias  lan^ 
have  been  cstahliNhed.   and    tlie-e   colonies   are   a    more 
hopeful   sign  than   the  renting  -x-teiii    under  whi(h   the 
Itahii!!     lahoiirs.     for     the     colonist  ^     i)eeome     iiatuially 
attaehed  to  their  new  homes,  when  they  acquire  lilies  to 
the  land,  whereas  the  Italian's  main  emh-avour  is  to  savo 
eiuiugh  to  enahle  him  to  get  l)aek  to  Italy. 
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The    tulluuinLf    taljk'>    illustrate'    tlic  systt'ins  of    laiid- 
tcnui'r  in  Aiiu'iica  : 

I'NirLI)    Sr.VIKS,    ISIHI:     I'l.UCKNTAliE    Kt     WllLNX 

A(  ■ci:a(;e. 


IVlit    iimlrl's 

( »\niirs  ,111(1  tenants 
-Mrinagcrs 
Casli  ti'Uiints 
fSharc  tenants 
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•_>:?-7 

i:!(» 

L'S-J 
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C'anadv.   I'.tiil  :   All.  AiiKin  i,irii\L  L\M) 


'l'i)tal  ocru[)it'r^ 

Tenants  .  . 

^)wn('rs  aii'l  tenants 
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U\M4u  -.  Ant;.  >l,i:.>liw..,  .M<.'li.llli  e  -. 


i'luviuee  (if  Rui  nils  Aires,  .  ■_'•'••. :" 
l'i(ivin(<  of  Santa  bV  ..  I'l-L'ii 
INdvinei' cf  Knirc  Hi'is      ..        4i.'-t;'.t 


lil-sn 
.".I-.-,:! 
H-,sO 


I  _'•!  N  I 
14-lM 

i.vr-1 


Ki't'c  ',iilts  (it  land  ill  (  aiiada  h\  liic  ( .( i\  criimciit  ii.ivc 
liad  iniuli  to  il"  with  thr  iii(  ica-cd  arrrai;('  iiikIci-  ulicat 
aii'l  iiiciilidn  iiKi^l  !)(•  luailc  nt  llic  .liil-  iicw  u,i\"i'ii  to 
ulical  lai  niiirj  li\  llu-  < ';in;i(li;ili  I'ai  ilic  I  !;iil\uiy  Company 
in  providing  I'lraicd  and  -ttickcd  larms  tof  iminiuiant,-. 
at  a  rental  ol'  a  ccrlaiii  j>ropoilioii  ut  iho  fi'op,s. 

\\  lu'ie  wheal -growing  is  condiicti'd  on  a  I'onnncicinl 
basis,  tho  size  of  tho  farms  is  ottcn  vory  great.  In  the 
Canadian  .Xcii  u-W't-; ,  iuiiii>  aie  t>p  l*e  lnund  \arying  in 
size  timii  i,_'so  to  L*,r)i;i)  ai  tc-.  Ilioii^'li  the  u^iial  .-i/.e  is 
tVotn  lt>o  1(1  tilu  acres  ;   in  the  l!ed  Itivci'  \"alle\    in  Ndlh 
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Dakota,  there  are  eleven  big  gram  farms  ranging    from 
iVoooto  12.0U0acres.  well  earning  the  namecf  "  bonanza 
tarms-  in  the  Pacific  Coast  States,  especially  in  parts  of  Cali- 
fornia, large  farms  are  the  rule  ;   in  the  Central  Valley  of 
Chile  some  of  the  "  haciendas  "  cover  as  much  as  :J(».UU() 
acres  :  and.  in  Argentina,  there  were  in  lt)<»l  twenty-eight 
'•,.stancia>"   of    over    2.500    acres,   and    mne-tentl.^  of 
th,.  ^^hcat  area  is  in  large   blocks,  varying  from  l.OOO  to 
l,Mio(»  acres.       Naturally,   on  such  farms  as  these  the 
main  idea  has  been,  and  is.  to  obtain  the  greatest  pro- 
duct  for   the   least   labour  and  exix>nse.    and    intensive 
farming   has   not   been   considered.     Extensive    farming 
,1,.,'reares  the  values  eonsumetl  in  farm  machinery,  and 
transient  labour  can  be  more  ea>ily  empk-yed,  ami  more 
Hf<rtiv.'ly  utilized,  than  on  small  farms  with  intensive 

eiiltivation. 

Thr  large  ("  bonanza  "l  farm>  of  the  United  Stat*'s  will 
hv  broken  up  as  population  increases.      This  tendency  is 
notireaUe  at  the  present  time.      A.  population  increa.es 
and  laml  grow,  in  value,  more  mu>t  be  allowed  for  rental 
,„■    inteivsl     ..n    investment,     and     intensive     diversified 
taminig  rcplavo  the  more  exten-ivi-  wheat -farming.     The 
best  return-  in  uheat-tarming  accrue  where  one  man.  tlu' 
(uvnc".  and  one  set   of  farm  machinery  do  most   of  the 
work.     ThcM-  farm,   in  the  United  Stat<'s   usually  eoxer 
from  Itiii  to  ITU  acre,  of  laml.     They  ^Mil  doubtlo  .Inve 
.,ut  the  -bonanza  -  farms  u,tli  tlu'ir  thousands  ol   acres, 
..nMrn.ous  maclxines.  and  .mall  armies  of    labourers,     in 
the  (Vnsus  vear   is-.t',).  more  wheat   wa.  rai.ed  ..n  farms 
,,i   10'  to  175  arres  than  on  t  h-.e  "f   any  '.ther  spci'itied 
..ize.     Le..  than  one-eU'Venlh  part  of  the  United    Stale. 
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wheat  output  \\a>  urou  II  )n  iarins  oxccrding  l.dOO  acres, 
and  almost  one-filth  \^a^  raided  on  farms  of  less  than  100 
acres.  Takini,'  the  uliolr  countiA".  the  yield  ])er  ae re  on  the 
smaller  farms  exceeded  slightly  the  yield  on  the  largo 
farms,  although  the  soil  on  the  large  farms  was  practically 
viruin.  As  a  pioneer  ciop.  extensive  farming  of  uheat 
tend-  to  lie  jiraetised.  hut  ehanging  conditions,  as  shown 
in  (he  I'nited  States,  mu-t  finally  ic-ult  in  int<-nsive 
farming. 

TIk'  quality  of  the  lahour  employed  on  the  wheat  fields 
is  a  mo>l  important  item,  and  depends  largely  on  the 
int<'re.~.t  taken  ''n  the  land,  on  immigration,  on  nationality, 
and  on  ])revious  training.  Tn  \ortli  America,  tli?  great 
majority  of  the  fai'tners  own  their  land,  and  w  Ik  ve  th(> 
cult  i\  at 'on  is  under  tlie  owner^  personal  c( 'itrol  it 
l)eeon\e^  of  im;>ortance.  Though  not  of  the  stai  dard  of 
EurojH'an  eultiva' icn,  yet  the  yield  of  wheat  is  large  in 
proixn-tion  to  the  lahour  ^pent  on  its  pnuluction.  hu( 
small  in  proportion  to  the  aluuidant  land  at  the  di>posal 
of  the  farmer.  'i"he  great  weakness  of  farming  in  Argen- 
tina is  the  lack  of  intire-t  in  the  land  taken  hy  the 
cull  ivators.  and  this  mcan-^  the  va|Hd  exhaustion  of  the 
soil.  Immigration  into  N'oilh  America  is  steadily  going 
on.  especially  into  Canada.  an<l  the  (lass  of  im'^dgrant 
is  on  the  whole  good;  hut  iSouth  Ameritan  countries 
sutler  from  a  lack  of  labour,  for  inunigralion  into  these 
countries  is  small,  and  what  there  is  supplies  a  pour 
(pi.ility  of  lah(Uir.  Xalionality  ha^  its  etfcets  on  \heal 
outputs  ;  the  North  American  farmer  is  energetic  and 
intelligent,  whereas  in  Argentina  the  Italian  and  Hascpit^ 
cultivators   are   lacking   in   progressiveness.    intelligence. 
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and  business-like  methods,  preferring  to  follow  the  tradi- 
tions of  their  fathers.     Seed   seleetion.   the    preparation 
of  the  land  for  sowint;.  and   crop   rotation    receive   little 
attention  from  them  ;  their  obj<'ct  is  to  pet  the  most  from 
the    land   by   ]»rimitive    methods,   and    wh.-n   exhau^1ion 
(Hcurs  they  leave  the  land,  and  pa^>  »n  to  e.xhaust  other 
new  land.     The  previou>  training  of  the  labourers  em- 
ployed   on    the    farms    must    receive    attention.     Many 
Italians  and  other  innnigrants  from  tlu>   Mediterranean 
.oimtries  of  Europe  ar«>  unaccustomed  to  u>ing  horses, 
hence   their  services   are   somewhat  limited.     The   rural 
immigrant>  from  Central  and  Northern  Europe  are.  how- 
ever, accustomed  to  the  use  of  draught  animals,  and  know 
something  about  handling  them,     in  the   Pacitic  Coast 
States,  the  Japanese  and  Chinese  lal)(uu'ers  canncjt  handle 
the  great  teams  or  the  engines  that  propel  the  massive 
farm  ploughs,  headers,  and  combined  harvesters.   Perhaps 
the  best  example  cited  of  the  effects  of  jirevious  experi- 
ence acquire<l  b\  th(>  cultivators  on  wheat  outputs  is  that 
of  the  rapid  dev.'lopment  of  the  Canadian  North-West 
grain-fields  by  Canadians  and  Americans,  -^^ho  emigrated 
from  the  cast  and  south  into  Saskatchewan  and  Albtrta. 
'iMiese  men  had   knowledge  of  similar  eonditiims  of  soil 
and  (limate.  and  kn(>w  the  best  methods  of  cultivation  to 
adopt  ;  henc<'  the  ra]  'd  extonsiun  of  the  wheat  lands  <,f 
Western  <'anadasMice  1 '.'<•"• 

The  (piantity  of  th<>  lal)our  (Mnployed  on  th(>  farms  is 
(.f  piii.ie  imp<irt.  especially  at  harvest  time,  it  may  be 
remarked  that  the  preparation  of  the  ground  and  the 
seeding  are  gi'nerally  done  without  the  special  stress  of 
havv.>sling.  and  may  tlierefore  be  considered  as  accom- 
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plishcd  J)y  ordinary  labour.  The  harvesting  of  wheat, 
however,  makes  imperative  temporary  demands  beyond 
the  capacity  of  the  f)rdinary  farm  help.  Other  grains 
come  within  the  ccmjjrehensive  term  '"harvesting."  l)ut 
the  ex((>s>ive  costs  jtertain  to  wheat  :  cut  too  soon  it 
shrinks,  and  left  too  long  it  is  wasted  in  handhng  ovei' 
much  (if  the  wlieat  I'cginns.  Ail  the  iields  of  a  vicinity 
seem  to  denvind  help  at  once,  and  a  jjcriiid  of  two  weeks 
in  any  locality  will  cover  the  stress,  except  in  such 
localities  as  have  climate  and  varieties,  that  ))ermit 
ripened  grain  to  stand  longer  without  wasteful  shrinkage 
or  shelling.  On  account  of  the  doarness  of  labour,  and 
till'  lack  of  it  at  times  of  special  stres.s,  the  American  has 
used  his  ingenuity  in  lessening  the  difhciilty  by  the 
invention  and  use  of  special  farm  machinery — gang 
ploughs,  seeders,  and  harvesters. 

The  fertility  of  the  soil,  its  cheapness,  and  the  use  of 
labour-saving  machinery,  are  three  of  the  main  factors 
resulting  in  extensive  farming  in  America.  Had  it  not 
been  for  these  three  factors,  the  success  and  prosperity 
of  the  .\mcrican  farmer  in  the  past  would  have  ])een  un- 
known. As  illustrating  the  saving  in  human  labour  and 
cost  by  the  use  of  modern  farm  machinery,  it  may  be  said 
that  in  the  United  States  the  amount  of  human  labour 
now  required  to  produce  a  bushel  of  wheat  from  beginning 
to  rn(\  is.  on  an  average,  only  ten  minutes,  whereas  in 
183(1  the  time  was  three  hour<  and  three  minutes  ;  and 
during  the  inteival  between  thes<'  years  the  cost  of  the 
human  labour  required  to  {)ruduce  a  bushel  of  wheat 
declinefl  from  17^  cents  to  3.',  cents. 

1  Ik'    \aiious    processes    resorted    to,    and    the    labour 
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cir.jiloyod  in  the  ciiltivalinn  and  liarvo-tinfr  of  wheat  in 
America,  will  l>r  coii-^idfrod  imdrf  tlic  tuljnwinii;  heads  : 
ploutihini;.  sccdinu.  harvcstin<z.  har\r-1crs.  and  thr(^shin<_'. 
Tlic  comnicn  hand-ploimh  i>  nv)  l  generally  ii-cd  in 
Ajuorica,  csprrially  l>y  th(>  ^\ni\\\  faniuT.  With  thi> 
or  the  -iilkyiilou^h.  nni' man  with  a  t(ain  d  tun  h<'ise>' 
can  )iluu<_di  frrim  (inr  In  t  wii  ai'iTs  per  (lay.  On  llic  large 
taiin-  the  uans-ploui^di.  wJiich  is  simply  a  number  of 
common  ploughs  on  a  frame,  is  '.•onimnii  The  motive 
power  is  supplied  either  hy  steam  uv  li  u'sc^.  (JaiiL'- 
dIousIis  in  the   Kfd   F'iver  Vallev  aie  usualh-  liraun  1)\- 

I  ~  •  ' 

five  horses,   and  each   ploutdi  turns  ahout    lT)!)  acres   in 
from  fi'ur  to  six  weeks.     Steam  p'lwrr  i-^  not  u>ed.  as  the 
nature  <>i  the  ground  i>  against  it.  and  h'u'^e-  are  needed 
tni   dtlier  farming  operations.     In  the  Centival  Valley  of 
('alilornia  ploughing  is  commonly  done  by  gangs  of  from 
four  ti'  fourteen  ])loughs.  with  a  .-^i.x  or  eight  mule  t<'am, 
and  fmm  ten  1o  fifteen  acres  per  day  can  be  turned  by  one 
man  and  hi-  team     i'loughing  and  rcijloughing  isfn"(piently 
done  (ill  the  very  large  faiius  by  largo  gangs  of  ploughs  or 
di-k-.    drawn    by    a   traction-engine,    and    a    tremendous 
amount   of  work  is  accomplished   in  a   very  >hort   time. 
In  North-\\'est  Canada  the  im])!enient  >  u.-cd  are  princi- 
pally two-i)lough  gangs,  drawn  by  fron!  four  to  six  horses 
according  to  tlie  weight  of  the  animal-  and  the  nature  of 
the    soil.     Steam    ploughing    rigs    are    used    iargel\-    for 
breaking  the   juairie  ;    these  consist  generally  of    thirt  v 
lioree-power  trai-t ion-engines,  drawing  from  eight  to  ti-n 
ploughs.     The  si.\t(>en  horse-power  gasoline  engine,  which 
draws  tiom   four  to  five  ploughs,   is  also  in  use.      Each 
plough  in  tlie.se  different  styles  of  gangs  turns  as  a  rule 
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a  14-in<li  tuiinw.  'I'lic  uasnlinr  cMLnnc  is  also  u^cd  In  a 
con-idciaMi'  cxtiiit  I'lr  ^tiihlilc  plnuuhing.  The  large" 
>tcain  riiZ"-  aiT  souK'timc-^  used  tor  pliiughing  stulililf.  in 
which  case  a  packer.  Inllowcd  liy  a  set  of  >iiui(.t  lung 
harrnws.  Is  generally  drawn  iimiicdiately  hehind  the  gang. 
Ilieitl)\  lessening  the  ainniint  ot  woik  nece-»ar\  to  he 
ddiie  on  the  Miil  h\'  lioive-[)()\ver.  'i'liis  last  method  of 
larmini;  i^.  howevei'.  the  exception. 

I'loiiLjliinij;    in   Aigciitina    is   done    in   a    very   leisnrely 
fashion  ;  many  oxen  are  used  to  draw  the  plough-.     Two 
or  two  and  a  half  acres  can  he  ))loughed  per  day  by  ono 
man  with  a  single  j)lough.     Po.ssil)ly  hand   ploughs  will 
d(\Teaso  in  the  future,  on  account  of  their  expense,  hut  at 
pi'csent  the  Argentine  farmer,  having  i)iactically  all  the 
vear  to  plouLi;h  in.  avoids  sjx'nding  his  money  hy  doing 
his  own  ploughing.     Experience  has  shown  that  Argent  ine 
wheat  land  -hould  he  ploughed  twice  to  secure  the  h^-st 
results  after  tlie  tir-t  •'w^   "cars  of  <  roppimr.     The  tlrst 
plougliing  is  done  in  Fchruary.  .March,  or  April,  and  the 
second   plougliin<j;  in   May.   .Iun<'.   duly,   or   .\iigust       'I'he 
authorities  advise  the  farmers  to   }ilough  8  or   !•  inches 
deep  for  the  first  time,  and  not  more  than  4  inches  (k'cp 
for  the  second  time  :  tiiese  operati(Uis  Itring  up  the  rich 
soil  and  hury  tlie  weeds.      .More  than  iialf  of  tlie  wheat 
in   .\rgentina   is.  nevertheless.   |)lanted  on  land  that   has 
(juK    hecn  ploughed  once,  and   tl  at  just   hefoiv  seeding, 
which   is  done   from   May   to   August,   according   to   the 
zone. 

Fall  ploughing  in  North  America  for  spring  wheat  is 
resorted  to.  for  it  increases  the  yield,  is  most  destructive 
to   weeds  and   insects,   and  is   \erv  economical    in  farm 
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iii;iiia_  iDi'iit.  I'or  winter  wheat,  ploiighinu  takes  place 
diiceily  after  hai'vestiim.  in  nnlcr  to  form  a  good  >ee(|- 
lied,  and  make  the  -^oil  reteiili\e  of  moisture.  'I'he  depth 
of  ploiiyhing  varies  witli  ^oiI  aiid  elimatie  ;  ontlitions.  Imt 
the  limits  are  usually  1  to  !S  inehes. 

'I'here  are  two  methods  of  seeding  :  hroad-ea-^tinu.  \'.  hii  h 
seatt<'rs  the  seed  evenly  :  and  drilling,  which  ])lace.-  it  in 
rows.  ()1  the  two  methods,  drilling  is  the  more  ulvjin- 
tageo\is.  For  broad-casting  the  waggon-.seeder  is  hy  lar 
the  best  maclnne  ;  by  its  means  two  men  and  one  team 
are  enabled  to  broa,d-ca.->t  10(1  acres  per  day.  The  pres^- 
ilrill  is  largely  used  in  the  Far  \Ve>t.  Press-drills  covering 
12  t'oet  arc  used  in  the  Red  River  \'alley.  Thirty  acres 
per  day  can  be  sown  by  one  man  with  one  of  these  drills. 
I5riiad-east  .seeders  are  used,  and  broad-casting  by  hand 
is  done  in  the  Pacific  Coast  States.  In  the  semi-arid  parts 
of  the  ^e  states,  when  the  crop  i.s  nearly  a  complete  failure. 
and  rain  happens  to  come  immediately  after  the  harvest, 
the  fanuor  some*iri?s  scatters  a  little  additional  wheat 
over  the  ground  without  reploughing.  and  allows  it  to 
grow  as  a  volunteer  crop.  Often  a  good  yield  i>  ob- 
tained, sometimes  as  high  as  25  to  .'Jti  bushels  per  acre. 

In  Argentina  seeding  is  done  mostly  with  broad-cast 
seeders,  though  much  is  still  done  by  hand.  In  IDt'J  it 
was  estimated  that  71  jjer  cent,  was  done  with  broad-cast 
seeders.  12  per  cent,  with  driU.-^,  and  17  per  cent,  by 
hand. 

The  amount  of  seed  required  per  acre  depemi--  upon  the 
lime  and  method  of  seeding,  on  soil  and  climatic  condi- 
tions, <m  the  variety  of  wheat  used,  md  its  size  and 
quality.     The    usual    amount    sown    :  ■  ;    acre    in    North 
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J)epaiM  mciii  i>t  A-i'ii'iiltur,'.  Wa-liiii;j;l(in.  tlic  avfrage 
aiuduiil  >n\\n  |)i'!' at  ic  in  ilir  I'liitcd  States  is  1^  hushels 
jii  the  \uii(<'r  wlicat  rcifioh  I.'.  l)ii>h('l~,  in  tln'  priiig 
wheat  leiiii'ii^.  1;'  tn  2',  hii.-hcls  in  the  Middle  Atlantic 
Stal(vs.  U  to  2  liushel^  ii',  (he  .Mississipj)i  and  Ohie  \'allevs, 
and  ','  to  '2  bushels  in  Calii'irnia.  In  Argentina,  ahcmt 
I  liii^hel  per  acre  is  used,  and  this  is  eensidered  too  great. 
'I'he  Swedish  tariiiei'-  arnunil  'I'andil  who  are  very  success- 
tiil  and  pidsperous.  plant  §  to  I  Im-hei  jteraere  :  while  \hv 
Italians,  their  neighbours,  jilaiit  i  w  ire  a-  uuk  li  and  are 
less  successful. 

The  time  ot  .seeding  varies  with  soil, climate,  and  latitude. 
Spring  wheat  is  sown  as  soon  as  the  ground  is  m  a  lit 
state  for  seeding.  Early  seeding  is  of  great  importance. 
Dr.  William  Saunders  say.s  :  "The  average  oi  tin  \iars" 
exjxTience  in  early,  mediuni.  and  laic  sow  Jul,'  at  ()tt:i\\a 
has  sJiowii  (hat  with  wheat  a  delay  of  one  week  aid  r  (he 
ground  i:-  ill  good  rondition  to  receive  (he  >(■<•(!  ha>  en- 
tailed a  loss  of  over  3U  per  cent.  ,  1  wo  \veek.•^,  in  per  cent.  ; 
throe  weeks,  nearly  50  j)er  cent.  ;  and  foui-  weeks.  50  pt>r 
cent,  ol  the  crop"  Wmdr  \\lica(  in  .Xnih  .\iiicrica  is 
usually  .sown  m  liic  nc'iilhs  <il  Scp(<'uil»er.  October  and 
November.  Seeding  in  Argentina  begins  at  (lie  en<l  i  I 
autumn — about  !\la\  1.")  in  the  north  and  centre  of  Santa 
le.  En(re  Rios.  and  (.'■'rdoba— and  ends  in  August  in 
Southern  Buenos  Aires,  anil  the  territories  of  Pdo  2Se''ro 
I'ampa.  Neuquen  ainl  Chultut  In  (  hile  wheat  is  sown 
in  .May.  dune,  and  duly. 

.\ttir  the  groinid  iias  been  ploughed  once,  harrowing  is 
miiiouly  practised      This  rc-uiis  in  the  kiUing  of  weedn, 
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flic  levcllin;^'  nt  (lie  ^iirtaic.  and  the  cnvciinu  nt  thr  -^('(.hI. 
Harrows  i!,!  t',-ft  in  wi'ltli  arc  ummI  on  the  ■.cry  large  farms, 
aii'l  it  i--  |)i»--ililt'  with  line  -iicli  iiarmu  Inr  a  man  with 
ti'ur  hoisrs  to  ((nt-r  tin  tu  7")  acres  per  (hiy.  Harrowing 
i>  ot  groat  utility  on  tlic  older  cultivatod  parts  of  tlio 
prairies,  for  it  produces  a  loose  soil  mnkh  for  tho  con- 
servation of  moisture,  and  aids  in  the  processes  ot"  sub- 
soil packing. 

Cultivation  hy  one  operation  is  u-^ual  in  part-  of  Cali- 
fornia. (Jang  ploughs,  to  which  are  attachc('  lu'oad-east 
■seieders  and  harrows,  and  which  are  (hawn  by  powerful 
traction-engines,  make  it  possible  to  cover  a  large 
acreage.  Kven  a  -mail  outlit.  operated  l\v  one  man  and 
a  team  of  eight  mules,  will  plough,  sow.  and  harrow  in 
the  seed  in  one  operation  at  the  rate  o|  iroiu  Into  i  .">  acres 
pi  r  day. 

'I'lic  labor.r  cxi)cnilcd  on  wheat-raising  obtains  no  re- 
ward till  the  harvest,  and  till  the  invention  of  modern 
liarvoting  machinery.  liai'\csting  was  necessarily  a  most 
exacting  operation,  in  tli<'  Canatlian  North-West  and 
ou  tjie  *■  bonanza  '"  farms  of  the  United  States  Ii;ii\esting 
reaches  its  highest  magnitude  Ot  necessity  the  bulk  of 
the  work  oil  the  large  farms  iuu-.t  be  done  by  transient 
labourers.  In  North  Ameiica  harvesting  commences  in 
the  southern  states  in  the  middle  oi  .Ttuie.  and  ends  in 
North- West  Canada  ui  he  middle  of  Septt-mber.  The 
harvesters  usually  work  Mien-  way  noithwards;  they  are 
"Iten  foreigners,  am'  then  per-onnel  is  very  varied.  l<ut 
thoy  are  usually  steady,  indu.>triou-<  men  Harvesting 
in  Argentina  is  a  great  task  The  ehiel  trouble  is  to  get 
utlicicnl    help  durinc  the  harve.l       I'lices  o|   l.ilioiir  at 
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till--  time  are  iHiially  hi.L'li.  and  incii  aiv  hard  In  tind. 
The  {)ii(if  tanner,  whn  lia~-  planteil  mure  than  he  and  his 
family  eaii  eare  tor.  tiiid^  it  very  dil'iirult  to  save  his  eiop. 
It  is  interesting  to  note  the  varimn  harvest  season-^  in 
America  : 


Jaiiiiaiy 
Fi'liniary 

Al.iil 

May 

Jimc 


July 


August 

StqitcintxT. . 

NovcinliiT. . 
Dt'CfinlxT  . 


Chilo. 

Mrxico. 

Texas. 

.Miihiitnv.  \rkaii*is.  California,  iieorgia,  Kansas  (winter 
wlicat)  Ivintucky.  -Maryland.  Illinois,  Missouri. 
Nebraska  (winter  wheat).  N'orth  Cau'lina.  South 
Carolina,  Oklahoma.  T<'nnessre,  Virginia,  and  Indi  ina. 

Wisconsin.  West  Virginia,  Washington,  South  Dakota, 
Pi-nnsyivania,  Oregon  (winter  wheal).  New  York, 
Xeliraska  (spring  wheat ),  Cohuado  (winter  wheat ), 
Iowa  (winter  wheat),  Kansas  (spring  wheat), 
Michigan,  and  Upix-r  Canada. 

Idalio  (winter  wheat).  North  Dakota,  Oregon  (spring 
wheat).  .Minnesota,  Lower  Canada,  and  North-West 
Canada. 

Washington,    Idaho,   and    Ni>rlh-We8t    Canada    (early 

S<^pteIulK'r). 

Northern  .\rgentina  and  I'eni. 
Sontlii  111  .\rgentina. 


Professor  Hunt,  in  h\>  work.  '' fVroals  in  America." 
savs  that  a  good  U'>\  tor  jiidgmu  'he  lime  tor  culling 
wheat  is  that  the  keine!  slioiiid  lie  -ott  enoiiL'h  to  he 
ea»il\  )nileiil<'d  uiili  the  ihuinli  ii.nl,  ,iiid  hard  enough 
not  to  he  easily  cru-hed  hetui'eii  the  tiiiprs  The  liiiir 
to  cut  is  of  excpptionai  nnjiorlance  to  the  farmers,  unless 
rlimatie  conditions  like  those  of  Cahlornia  exist,  where 
the  wheat   iiiav  he  allowed  to   .land    oiiir  weeks  atter  if 
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is  ripe  without  much  loss  er  "ag.  fJroat  advances  have 
lircii  iiiade  in  (•om})aratively  recent  years  in  harvesting 
niai'hiiicry  in  America.  On  the  western  grain  farms  of  the 
I'nitcd  States,  and  c\cn  in  some  jjarts  ot  the  Mississippi 
X'allcy,  the  modern  header  Ls  largely  u>ed.  as  the  pecu  lar 
climatic  ((iiiditioas  allow  the  wheat  to  ripen  romplet<>ly 
without  mu(  h  danger  ot  loss.  The  header  ^■\\]^^  t!u'  -talk 
a  lew  inches  below  the  head  of  the  grain.  l»ut  it  is  possible 
to  cut  lower  by  its  mea  as  for  lodged  or  short  grain.  No 
l)iiKlinir  or  shocking  is  necessarv.  but  the  wheat  must  be 
dry  before  it  is  cut,  and  threshing  must  follow  imme- 
diately. To  save  time  and  to  lessen  risks,  some  wheat- 
growern  cut  with  bindeis  until  the  urain  is  ripo.  and  then 
use  the  header.  Usually  the  hemier  cut>  from  \'2  to 
2o  feet  in  width,  and  fiom  K?  to  aU  acres  per  day.  In 
Argentina  about  15  per  cent,  of  the  wheat  is  tut  with 
headers,  chietly  in  the  province  of  Santa  I'Y.  Owing  to 
the  uneven  height  of  the  grain,  the  headers  are  set  to 
cut  anywhere  from  <>  to  IS  inches  of  straw.  Formerly 
the  header  wa-  u>ed  verv  extensively  in  the  Pacific  Coast 
State-,  but  the  combined  hai  venter  has  largely  -up- 
|)lanted  it.  The  self  binding  harvester  i>  a  nuuhine  which 
delivt'is  the  grain  Ixuuid  in  ^heaves  It  can  easily  be 
adjusted  to  variations  in  the  grain  and  to  the  .~>urface  of 
the  wheat  field.  The  usual  width  cut  is  about  0  feet. 
TlicM"  machmcs  are  um(I  chietly  on  the  >maller  taiius, 
and  on  roimh  ground  One  man  and  thr<'e  hor>es  can 
liar\i'-t  v^ith  the  binder  ti'oni  h'  to  Jii  ,ures  ]M'r  day,  ant) 
two  men  are  nece.s.-ary  to  set  up  tii(>  slieaves.  In  North- 
West  ( 'anada  the  harvesting  is  done  by  self-binoers,  of 
whi'li  there  are  thice  sizes,  cutting  rosp^'ctively  G,  7,  and 
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8  foot  swaths.  The  Largest  is  in  most  general  use  in 
ciislricts  where  v  heat  is  grown  extensively.  Tiie  headier 
is  seldom  used,  for  it  is  found  that  to  get  a  good  sample 
if  is  noce-;sarv  for  the  grain  to  remain  in  stook  for  a  period 
of  fron)  fifteen  to  twenty  day-  before  threshing.  The 
header  hinder  used  in  North  Dakota,  South  Dakota. 
Kansas,  Oklahoma,  tlie  Paeifie  Coast  States,  and  Argen- 
lin.i.  is  merely  a  binder  attached  to  the  header. 

Till'  combined  harvester-thresher  is  the  ni'-t  wonderful 
of  modern  haixest  machinery.  It  not  only  cuts,  gathers, 
ihit'-hes.  and  cleans  the  wheat,  but  even  sacks  the  grain, 
wiUiout  a  tou.h  from  mans  iiand.  Tlu'  only  human 
labour  rctjuired  is  in  sewing  up  the  sacks.  Either  steam 
oi'  ii()rs(>  powtT  can  iie  employed  Its  one  great  dis 
advantnu'e  i-  thai  it  can  only  be  u>ed  to  advantage  in  a 
drycliuiaie.  Where  urain  is  matured  under  tlie  iiitluence 
of  an  oceanic  (  limate.  it  canni>t  be  u>ed.  'I'he  combined 
liarvester-thre>li''r.  (  "inmonly  known  ;i>  tlie  "■  stri])|)er." 
iia->  been  introduced  into  Argentina.  For  non-shattering 
and  (li\  wheat  tlu'  use  of  thi'-  machine  is  a  distinct  saving 
in  cost.  |}y  its  means  the  jieiid-  are  .-^trippetl  lioni 
the  -^1ali.-^  standing  in  the  lield  I'y  a  (omb,  having  the 
appearance  of  a  siekle-guard.  and  taking  a  5-fool  swath. 
'I'he  straw  is  left  standing  where  it  urew.  One  man 
can  easily  operate  tiiis  machine,  with  a  l)oy  to  ride  the 
lead  horse,  and  in  one  day  it  is  pftssible  to  cut  and  thresh 
the  grain  Irotn  <i  to  lo  acres,  'i'jie  Miachme  u>ualiy 
requirt^s  from  fnur  to  seven  horses  to  work  it. 

It  ii*  a  tiMVel  and  inNn-sting  sight  to  the  European  to 
w.ilch  tin  liaivesting  operations  in  the  "  Inland  Km))ii'e  " 
— U    name   .i|>p!ied    to   the    Pacific  .North  '\'e>t  ea-t  of    the 
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Cascades  and  Sierras,     'l^he  pnnden-ous  harvester  sweeps 
through  miles  upon  miles  of  ri[)ene(l  ^'rain.  cutting  swaths 
from     16    to     42    feet     in    width,    harvesting,    cleaning, 
threshing,  and  leaving  behind  a  long  tiail  nf  -acked  Lorain, 
ivady  to  be  hatilcd  to  llic  warehoiwc    railroad,  or  mill. 
The   combineil    harvc-ter   and    thn-luT   ot    Calitoinia    k 
usually  drawn  In-  iroiu  twenty-lonr  1o  tort\    horses:    it 
harvests  and  -^acks   tioni    2.")  to    45  acre<   per  day.   and 
requiiv-;   foiu'   men   to   operate    it.      I>y    it-    u<e   grain   is 
threslu'd  directly  from  the  field,  and  left   piled  in  sacks, 
containing  about  lM  bushels  each.     The  <(andard  horse 
nuK  !unt>.  wliit'h  is  commonly   used,  cuts   a   swath    Irom 
ic    {i}    20   feet   wide,  and  the  combined  steam  outfit  of 
traction-engine  and  harvester  has  a  cutting  bar  from  2} 
to   42  feet   long.     It  harvests  from  GO  to   125  acre-;  per 
dav.  and  requires  eight  men  to  operat<>  it.     Tlie  tiait ion- 
engine  or  motive  power  is  independent  of  the  liarvester 
proper,  and  is  .isually  of  110  horse-power. 

On  the  large  farms  where  the  -elf-bimier  i-  n-cd.  the 
grain  is  never  4acked,  as  is  generally  done  on  the  small 
farms,  but  is  hauled  directly  from  the  field  to  the  st<-am- 
thn>'^her.  Straw  is  used  for  fuel  in  the  I'Ugine.  and  one 
man  is  kept  busy  pushing  it  into  the  furnace.  Only  a 
small  fraction  oi  the  straw,  however,  is  used  in  this  way. 
'I'lie  i(iiiaind(M'  is  usually  burnt  in  heap-,  foi'  the>\'e-1eMi 
farmers  of  Canada  and  the  United  State-  ha\c  no  u-e 
for  straw.  Most  of  the  threshing  in  America  is  done  \>y 
steam.  Some  farmers  own  their  own  machines,  but 
usually  the  threshing  is  done  for  a  stated  price  per  bushe' 
bv  the  'ravelling  outfit.  Cenerally  500  to  1.000  l)Ushels 
per  day  are  thu-shed  on  the  motlerate-sjzed  taiiu-       In 


1-"        (  rT.TTVATToX    AM)    TIARVESTINO    OF    WItF'-AT 

California  the  coMibined  harresler-thre-lior  ran  stn(  k  tlie 
grain  at  the  rate  of  I. mo  sacks  per  daw 

From  th<-  foregoing  aoeount  it  is  evident  that  the 
American  fanner  is  largely  guided  in  his  operation.-  hy 
the  scarcity  and  dearne^s  of  human  labour,  aiid  Iha1  hi-^ 
main  endeavour  is  to  make  the  land  yield  tlic  ma.xinuun 
return  for  the  minimum  cost. 


T. 


CllAI'TEi;    VI 

Yir.I.Ti    AM)    (  nsT  nV    |'|{(>l>rrTinV 

Tin:  \  icM  'it  uhcat  <lc])ciiil->  ti|inii  many  t'actor--.  The 
natuial  t'acfors.  ^dil  and  climate.  ha\t'  hciMi  <h(iun  to  be 
vorv  potent  in  •■tVccI.  and  to  them  aiv  mainly  to  In- 
assijrni'd  llic  variation'^  in  yidd  in  \arioiH  -ca-^on-.  Wheat 
yields  jicr  acre  in  Amciica  ai-c  iar  irom  ajjj)roafhin;:; 
those  < it  European  countries  with  their  intensive  system 
ot  tannin^:,  and  hiudier  yieldin-j;  hivrds  of  wheat.  As 
poiiulalion  increases  in  America,  tlie  temlency  will  he 
towards  intensive  and  diversiiied  taiiiiinLi.  ;ind  the  yields 
will  douhtle^'^  increase  and  approximate  (lo>ely  to  tho--e 
ol  Europe. 

.\r"entiii  "  statistics,  which  mav  l)e  considered  as 
approximately  ct)rrect.  show  that  her  wheat  yie^h  ai(^ 
lull  modi'!  ate.  It  cannot  lu^  cxjiected  that  they  will  very 
inateiialU  increase  until  her  cult  ivatois  hecome  bettei' 
echieatod,  and  thus  able  to  appreciate  modern  seientitic 
larminjx  methods,  or  till  the  picssure  of  population  shall 
((impel  them  to  farm  heller.  ('onditions  such  as  these 
in\  ol\  e  slow  ^'rowt  h. 

'I'he  tollowiim  lahle-  L'ive  the  yield-  in  huslicU  pel'  acre 
in  llic  nil    1   iiiipurtaiit  wheat  I'euion-  in  .\meriea  : 
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Statistics  tor  ('liili'  ami  Mrxi.  m  arc  iv>\  a\ailaii|i'  I  he 
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Fig.  I.J.— Will  at  Yih.Li»  ;  ]U'~in  t.s  na;  A(  kk. 

It  Will  bu  iidlKLcl  tlial  C'aiiailiari  \i^•I(l.-^  aiv  u[)])ru.\i!ii- 
ately  n  bushels  per  acre  more  than  any  of  the  other 
rountrio.--  o1  America  ;  this  is  liirgcly  ihu-  to  the  tavour- 
al»le     "il   and   climate  ot    Canada.     Compared    with   the 


(■()Mr\i:isoN  <ti'  >  I  KIDS 


\2't 


l>riti>li  \i('l(i  "I    ;{(!  tu  :{.■■»  liu>.lni  ;  |)('i'  ;i(  rev   it   i>  tnidciit 
tliat     America    on    her    prcM'iit    cxiilnilfd     land--    nmld 
yiclil  a  «  ro|)  at  lt'a->t   oiU'-tliird  >iivatcr  tliaii  is  now  pro 
(liiced.    notwithstanding'    the   tact    thai    iiuuu'    Aiai'iican 
A\  heats  a  IT  not  i^ood  ci'opjxTs. 

Jt  is  impoi'tant  t'l  notici-  that  uhrat  yield-  jicr  aci'e 
have  increased  during;  the  latiT  dccudc-.  and  tiii>  would 
seem  lo  indicate  that  l.ti'iuinii;  tnetliod->  are  improving. 

'I'he  tahles  giving  United  Slate>"  yields  illii>trate  well 
the  eilect  I'l  moist  climates  on  the  yield  oi  wl't-at  ;  all 
the  soft  wheal  districts  have  a  comj)aiatively  hi^h  yield. 
Climate  accounts  largely  lor  the  varuition  in  yiehls.  l)ut 
poor  farming  operations  aiid  scnl  account  to  some  extent 
for  diminished  yields  in  the  South  Atlantic  Stat(>s. 
Striking  features  of  tlie  tables  are  the  slight  average 
dilferenee  of  yiidd  hci  wci^n  winter  and  spring  wheat,  and 
the  small  yield  as  coinjjared  with  that  of  (.'anada. 

poor  cultivation,  poor  seed,  and  to  sonic  extent 
(  liTiiaiic  factors  account  for  the  small  yields  in  the  .South 
AiiK'iiian  l\e|iidjlics  and  .Mexico. 

Jt  would  be  of  much  intei'est  and  of  practical  impoi'tance 
if  the  cost  of  produiiim  a  bushol  of  wheat  on  the  vaiious 
wheat  fields  could  be  accurately  gauged.  The  various 
factors,  however,  governing  wheat  production  are  ^o 
complex  and  variable,  that  it  is  not  possil)l(>  to  givi'  a 
practical  formula  for  the  gross  receipts  and  net  ))n)lil  of 
each  harvest  of  wheat.  It  is  difficult  to  determine  the 
money  value  of  some  of  the  factors  of  pj-oduction.  while 
other  factors,  sucdi  as  eost  of  labour  and  rent,  can  often 
only  be  approximately  estima1(Ml 

Naturallv  the  cost  vtiries  m  thr  d.itfei'cni  wlu>at  field,-., 
EtTort.;  have  ahvavs  been  directed  towards  lessening  the 


l-'.s 


^■TI:I.r    \xn  fosiT  or  puoinf  tion 


l■^^t  lit  pnuliictictii.  and  -.ihtcss  has  largoly  \)evn  ai  hioved 
l>y  tile  aid  ot  iiiddcni  taiiii  macliincrv.  'Ihv  actual  {.rofit 
on  laisinu  whoat  is  usually  not  yory  largo  ;  it  sculom 
ha|t[)ciis  thai  tlu'  ""  l>()nanza  "  l'ai'in«>r  sccu-es  more  than 
"^  pcrcri.l.  intcrcNt  on  his  capital.  In  1n!)4,  tlio  farnu-rs 
of  the  rnit<Ml  Stales  cv-cn  dnlanMl  that  the  price  at  which 
their  \\  heat  was  sold  did  not  cover  tin  cost  of  production. 
It  will  l)c  noticed  i.iun  the  lahh-s  which  follow  that 
Argentina  cotnpares  favourahly  with  the  other  countries 
ot  America  as  reganU  c(),>i  (,f  production. 
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The  cost  of  raising  a  bushel  cif  wheat  in  England  has 
not  l)cen  t'stiinatcd  in  rect-n^  ycais  ;  probably  it  is  >lightly 
over  twiec  the  fo^i  ot  that  in  Amorica.  In  1885  the  cost 
was  given  as  S1.4u  per  bushel. 

Aiaurri.TrRAi.  Invkstmations,  Arokntixa,  1904. 

I'mriiiro  aj  l})ti  tlDS  AirCH. 

I'lriuiim  l>y  cdloiusts  ..    Sn..").}  (yield.  L">  Inislu'ls  pr  iUTc). 

F.iniutiL:  liV  cnliipists  ..    8'>.'il         ..        '- 

F.iniiiiii,' w'iili  hind  l.iliM'ir.  .    S<  1.72  to  S<>-S}  {virki,  li' l)usiirls  per  acre). 

Pnnincc  nj  ^<inita   !•  i  ■ 

Firniiim  with  hin'il  iahoni'..    S<*.7s  (\i:  Id,  l'>  Im-licls  [kt  arrc). 
l''.irmuiL;     I'.v     ili''     lolnnist 

nil  lii^  null  land     ..  .    >!i*.."i'J         ..  ..  1. 

1',11'niinL'     'iv     '111'     cMiliiin^t 

oil  l.Msrd  i.ind        ..  .  .    SO.til" 

ALULliTA.    CwVAPA,     l'.ll''»    (|)|.l'\:tlMl.Nr    UV    Ai.UK  ILTl'l'i;). 

I'tr  A.  n-. 

Iii'<n-<t  on  invcstiii' lit.  luo  yr;irs S--'"*  to  Sl.oe 

I'louuhini;  " ••  81-"'<» 

I'.irkins:  (ivroiuin'rid'    1.  lull  not   .ihv.iys  piMdiscd)  8"..'?0 

II  UTouinsi  tliii '■  tinii -i  ..  ..  ..  ..  $<>.<><) 

S,cd $*i.X*^  to  Sl,-,'» 

Dr.ll.iii;  S'».--'") 

Cutting  . .  .  .  •  .  •  ■  •  •  §<>•""> 

Twin.- 8"'t"> 

Stookinu  §•>>'> 

'riiri'shing  (from  stook)  .  S- "" 

'riii'Hc  lij^iiri'.-*  iiro  l)jm('(l  upon  dir  r-,tiin,il('il  yiild  ■■!  .ilioiii   liiiriy 
to  tliiitylivc  Inislicls  |mi-  ,p  ic 

'Totill  I'O.St   JHT  ilcif    -  SS.K.'i  to  $"••">■ 
Uost  p<T  Imslicl       .'id  to  ;(.")  iMiU^. 

Tin-  <'o-'t  fif  growing  an  acre  oi  >pritig  wlic.if  t'lllnu  ing  a 
I  tup  "t  i.ill  ulicit  v.ifie-;  Iriitii  S7  •">•'  ti>  .SjiMKt  |,rr  ai'ie, 
.lr(  unlmg    1(1    the    (  aic     t:ikrll     HI     pfrp.^irnig    the    LIliiilinl. 

and  the  Iriability  of  llu>  ground       I'he  crop  0:1  hik  ii  land 
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will  vary  fmm  la  to  25  bushels  per  acre  of  wheat,  aceord- 
ing  tfi  the  season,  the  nature  of  the  soil,  and  the  eare 
taken  in  preparing  it. 

C«st  por  husbcl  =--:  $0.5f\  to  §(>.(;(!. 
AnrjENriNV  (British  finnrd  of  AgriruUnrr  ■Jnurrial,  N'ovoiiilii  r.  lOOS). 


("list  iif  ]in[)arillC  "11''  MrTf  of  l;in'l  fnr  wlii'l't  : 

]'loiigliing 
Harrowing  . . 
Sundrii's 


Snuiniz  : 

I/.ilioiir  .■ind  aniiii.lL->  .  . 

St't'd  (.">;{  jioundtj  at  li.s.  ;i(l.  pi-i  liundn  dvM  iglit ) 

llaruwing    . . 

I^>lling.  <'t('. 

iSundrifs 


II  irvr.st  ing  : 

.Machinist,  starker,  and  a.ssisiani.  I"  m 
JKirsi's,  oil.  (inasr,  etc.  .  . 

'I'hrcsliing,  at  .'i;^d    ji<r  i'liU'ln  d\M  iL:lit 

Sacks 

t'artagt'  t<p  railway  st.itinn 
litncral  ("X|"ns(>K  : 

Maintenance  iif  lalidiircl.s 

J/md  tax     . . 

Depreciation  of  materials  ( 1,"«  pi  i  . ml . 

Ten  iHTccnt.  interest  on  (.ipit.il 

Intercut      V  cost  of  I. Mils     .  . 
Interest  on  c  i'-   iilatili^r  I  a|ii!ai      .  . 


lint',  f.iod 


£  s.  ,1 

0  I  '.'i 

(•  0  tl| 

( •  (I  2 

£0  2  6 

.€  s.  (1. 

(1  u  •_■,', 

<•  J  w) 

'•  II  7| 

(I  0  s| 

o  (•  \\ 

£0  4  7i 

i  K,  d. 


II  U.    1  ■  "  '■  1, 

.  .      0 

J  ](» 

e 

i;    0 

(1 
. .    u 

•J  1 '  , 
1   il/ 

..    (t 

7     1 

.  .       0 

0       li 

. .    <» 

•J     U 

..0 

4    ilj 

..    c 

1     .") 

. .     0 

1    u 

£1    II     .-.} 


'I'otai  cost  per  acre      tl  ISs.  7d.   .   i>lt.2(i. 
I'roHt  to  tli(<  farmer  in  aUnit  *;i  to  $4  |k<i  acre. 
(!<)si  per  liiishel  =  50  ecnts  to  liO  cents  (.'ijipro\itiinte 
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CHAPTER   VI I 

THE    TRAN'SrORTATTON    OF   WTIKAT 

TiiK  trans])f)rtation  of  wheat  is  alino>t  as  impDrtant  as 
its  pnnhiction.  for  otherwise  wheat  has  littlr  value  either 
In  ^M-owcr  or  consumer.  Before  the  construction  of  the 
Erie  Canal,  (iene.see  wlieat  was  scarcely  more  than  the 
liivad  of  ;i  tew  pioneers,  and  it  was  not  till  after  Istid.  when 
railrojKJ  construction  was  yreat ,  and  lake  navijiation  had 
liccn  developed,  that  wheat  production  made  great  strides 
in  thf  I'nited  State-.  History  is  now  rt>peating  itself  in 
tin-  (  inadian  N'orth-W'est .  in  the  multiplication  of  trunk- 
iine■^  and  spurs,  in  the  (extension  of  through  lines  of 
I  ran>])ortation  from  Euroix*  to  the  St.  Lawrence,  fnun 
'iie  Si  J.aurenif  to  tlu^  I'acitic,  and  from  \'ancouver 
.nid  Trince  IJupert  to  the  Far  East.  Argentina  iia^  also 
gieatl\  devejiiped  her  railway  systems,  hut  tlie  ra|)iditv 
with  which  the  extension  of  grain  production  catue  upon 
her  has  lett  her  transportation  arran^euients  far  lichitid 
ili'isc  .if  the  I'uitcd  States  and  Canada,  and  tonlu>ion 
"I  t  rallic  often  lesults. 

Usually  there  iiic  four  stages  m  I  he  I  ran-poi  talion  of 
wheat  : 

1    Transportation  from  tlie  fariu  to  the  local  luarket. 

-  rraii-«])oitat  loll  irom  tin-  Imal  uiarke!  to  th*'  piimarv 
market. 
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.'{.  'I'ransportation  from  the  priniary  market  to  tlie 
seaboard. 

4.  Transportatif>n  inun  the  seaboard  to  the  foreign 
market. 


i 


1.  Teansportation  from  TJtK  Farm  to  tjie 
LotAL  .Mahkkt. 

The  question  of  good  roads  looms  largely  in  the  con- 
veyance of  grain  to  the  h)eal  market  ;  it  affects  the  farmer's 
profits,  and  sometimes  determines  ulien  llie  grain  shall 
be  sold.  Roads  are  fairly  gdod  in  the  more  scuttled  pa.  is 
of  Canada  and  the  United  f>tates.  but  in  Argentina  they 
are  almost  wholly  neglected. 

Animal  powei'  is  al!llo.■^t  univei-^idly  emi)loyed  in  carry- 
ing wheat  to  the  local  maikct--,  largcl\-  bi'tause  (if  (he 
slate  (if  tlu'  ruads.  and  the  ii>e  of  animals  on  the  fainis. 
in  Argentina  and  (he  Pacific  ('oa^(  S(a(es  all  wheat  is 
handled  in  sacks,  after  being  (hrohcd  :  whereas  in  other 
|)arts.  MK  h  as  the  Red  itiver  \'alley.  wheat  runs  directly 
from  the  thresher  in(o  (he  waggon  l»ox  or  grain-tank. 
in  most  parts  of  Xorth  America,  be^aux*  of  the  fiowinif 
(piality  of  w licit,  advantage  is  taken  of  handling  it  in 
bulk  (loose  condition)  as  soon  as  it  reaches  the  elevato'-. 

it  is  a  common  practice  in  (he  North  Central  States  of 
(he  Cnited  Slates  to  haul  wheat  diivct  from  the  (hre.-.her 
to  the  car  'i'he  grain  is  loaded  .is  ra|)idiy  as  thre>lu-(h 
.and  each  waggon  in  turn  i^  (hi veil  to  the  >lii|)ping  point, 
where  a  waL-'LTon  dump  i■^  often  used  |o|-  unloadiiiL;  the 
grain.  I  ins  (iuin|)  is  a  platioiin,  on  w  hu  h  .i  loaded 
waggon  Is  driven,  the  eiid  uate  ol  tin  wau^ou  Im.v  re- 
moved.  an(i   till     parts  ol    the   plaltoini    upon    v\hieh   (lie 
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hind  vlu'fls  c.f  \]\v.  wafrgon  rest  arc  lowered,  so  that  the 
;_Maiii  lail^  into  lh"  -pace  l)el(>\v.  It  may  he  received 
into  ;i  hin  under  the  platform  tor  temporary  storage,  or 
may  he  conveyei!  into  a  .hute  that  leads  to  the  hasement 
of  an  elevator.  V>\  steam-power  the  wheat  ascends,  and 
is  cleaned,  sorteil.  iiii.xed.  weighed,  and  sloreil.  By  the 
t(.re(>  if  ^ra\i;v-  it  descends  into  saidvs  for  loading,  or 
[oose  into  cars  alon^-ide  the  elevator. 

.\ccording  to  the  ]5ureaii  of  Statistics.  Dopartnient  of 
Agriculture  Washington,  the  average  load  of  wlunit 
hauled  from  the  farms  to  the  local  nuvrkc^ts  in  the  North 
Central  States  in  I'.MMi  was  3.077  pounds, 

hai'L'e  waggons  with  hroad  tyres,  and  drawn  h_\- 
tcanrs  of  tiair,  live,  or -ix  horses,  cnahle  farmer-<  to  carry 
their  proijucts  to  local  markets  in  loads  of  two  (ir  mon; 
ton-,  e,u  li.  .\  large  outtit  i--  of  prime  importance  whei'e 
wages  (.|  lahour  art-  high,  or  where  the  farmer  wishes  (o 
sell  (piicklv  hecause  of  low  freight  rates  or  a  ii-^ing  market. 
Hired  freight  waggons  an«  in  general  n  e  in  the  I'ar 
\\'e-.t.  and,  to  les-en  the  charges  for  lal)our.  two  or  more 
waggons  are  oft«'n  coupleil  together.  Sometimes  the 
load  of  crain  is  a-  nnich    as  7  tons. 

'I  he  haulage  distance  to  the  local  mark'l.  whether 
cji  \alor  or  railway-station,  \aiies  greatl\-  ;  in  the  newer 
sell  led  di-lrict>  of  .\merica  it  may  ht*  forty  to  tifty  miles. 
I'he  wheat  count  r\  of  Argentina  is  nearly  perfectiv 
Hat.  witli  scar-'ely  a  knoll  or  depre-^sion.  hiu  this  ,id\an- 
tat^e  foi'  tian-poitai  ion  is  oiT--et  hy  ]toor  and  muddy 
roads.  During  the  marketing  season  (January  to  May), 
progress  iiver  the  mini  roads  is  slow  and  e\pen-i\c. 
Immense    two    nr    four    wheeh'd    cart-,    having    wheels 
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S  feet  in  (liaiiicfcr,  ar.'  umh].  and  the  lu.rse-,.  nmlt's,  or 
luillock-;  (■nij)l(iyc(l.  whirh  may  number  as  many  as  six- 
teen, are  fastened  (o  the  earts  in  a  very  primitive  fasliion. 
The  load  (,f  <,r,.ain  usually  weighs  {'roin  4  to  fi  tons,  and  tho 
<oar>e  jute  bags  containing  the  grain  are  carried  up  into 
<lie  waggons  l)y  men.  Argent  in.'  wheat-growers  rarely 
haul  their  grain  in  market,  unless  tliey  are  near  to  a 
station.  l)ut  employ  men.  who  r-iake  a  business  of  it. 

2.  Tran.spdktation  fuom  Local  Market  to 
Piu.MAin-  Makket. 
The  primary  markets  are  the  gn^at  railway  centres, 
into  whicli  tlie  surplus  wheat  is  cf.ncentrated  from  the 
l"(al  markets.  Among  the  largest  of  the.se  centres  are  : 
Chieago.  .Minneai).ili-.  Winnipeg  (elevafois  at  Port 
Aithur  and  Fort  William).  Duluth.  Superior.  St.  Louis. 
Milwaukee  'r..|edo.  Kansas  City.  Peoria.  Omaha.  Cin- 
cinnati and  Detroit.  .Mimicapolis  receives  annuallv  ab.mt 
'•'•  Hdo.ooo  bn.hels  ot  uheat.  Fn,m  .nc  h  j.rimary  market 
railway  lines  radiate  in  all  direction-^,  and  there  is  k  rn 
<'<>i)ipetition  b.-tween  the  various  railway  com])anies. 
AN'ater  (laii-poilalion  i^  very  small,  '{'he  bo.\  cars  used 
on  111.-  I'liiied  Stales  lailways  have  an  avurage  capaiily 
•'I  'iboni  I  loo  h.i.liels  ol  wheat,  and  .somotinies  a  train 
w  ill  haul  -  i.\tv  su(  h  i  ars. 


.*?.   TuaNSPoHTATION  FROM  Phimakv  Markki    n. 

Si:.\l!()  AKO. 

'I'he  movement  of  wheat  trom  the  primary  market  to 
(he  .seaboard  i.  som<-time-  all  rail  and  at  •  i  lier  time;  bv 
''"'    l'''^''   •""!  •  and       Th,.  (;irat    Lake    (ranic  in  ..,:on  ;. 
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immense.  Largo  vessels,  engaged  in  freight-carrying  on 
the  Crcat  Lakes,  convey  cargoes  weighing  as  nuicli  as 
;}(M>.(MM>  to  4(Mt.(MM»  Imsliols  of  wlieal.  Canals  and  rivers, 
largely  used  before  the  railway  era.  have  lost  their  did 
importance,  but  tho  future  may  see  more  use  madt-  of 
them. 

4.  Traxsportation  from  Se.vroarp  to  Foreign 

Market. 

I'he  exportation  of  American  wheats  became  of  great 
importance  about  the  middle  of  the  nineteenth  century. 
Em-ope's  decreased  cereal  production  provided  America 
with  her  opportunity.  The  development  of  the  wheat 
exportation  of  America  has  d(>pende(l  (ui  Europe's 
extremity  in  grain,  tho  laying  of  the  Atlantic  cable,  the 
commercial  grading  of  wheat,  the  econcmit's  of  tho 
elevator  system,  and  modern  transportation  methoils. 

For  convenience,  the  transportation  of  wheat  in  the 
various  t'ountries  will  now  be  considered  separately. 

Canada. 

Canada,  as  a  large  grain-exporting  country,  came  into 
prominence  largely  owing  to  the  laying  df)wn  of  the 
Canadian  Tacifu^  Railway.  She  possesses  a  -plenditl 
system  of  waterways,  and  canal  constructi'm  has  been 
very  active  in  the  region  of  the  Oreat  Lakes.  Attention 
i^  now  being  concentrated  on  her  railways,  and  etlorts  are 
i)cing  made  tosj»read  a  network  of  railways  over  the  vast 
wheat  regicnis  of  the  west. 

The  problem  of  wheat  transportation  begins  when  (he 
crop  ha>i  been  reaped   and  the  i:r  liii  throhcd      Where  tho 
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farnior  is  convonicnlly  placed  near  tlu-  local  market  tliere 
is  little  (liUicnlfy  :  l.ul  wIktc  the  farm  is  small  and  at  a 
distance  from  the  station,  it  is  sometimes  impos^il.le  for 
the   farmer   to   draw    his   ^rain   to    the    railway    without 
snspemlin^  all   other  wo]k   on   the   farm.     In   the    mo4 
nnfavoin'al)le  cases  the  farmer  has  frecpiently  to  choose 
hetueen  pn«parin,uhi<  land  for  th.    ne.xt  crop,  and  market- 
ing his  wheat  ;  f(,r  the  interval  l)etween  harvest-time  .:.nd 
th.'  commencement  of  winter  is  too  short  for  him  to  do 
'••'Ih  together.     He  therefore  often  wait>  until  the  fr^^t 
pren'nts  further  plnu^diinu  :  then  it    is  easy  f,,r  him  to 
i\vi,\v  Ills  wlieat  on  -leiyhs  to  the  elevator  or  railuav  car. 
for  the  frost  make-  even  the  worst  roads  rrood.     Th(>  most 
favourahl.'   conditions   exist    in   Southern   .Manitoba,    on 
the  main  line  <,f  the  Canadian  J^acific  Railway,  and  th.- 
lca-1    favourahle    in    the    newer   settled    districts,    wliere 
faiMis  an-  fr.mi  tw.^nty-tive  to  lifty  miles  from  a  stati..n, 
and    wliere   the  prairie  trails  are  heavy,  and  sometimes 
impassalile. 

\Vinnij..-Li  is  the  .^reat  wlieat  mark<-t  ..f  Xorth-W'.'-t 
Canada,  though  its  ••  hases  of  supplies  ••—tlu'  el.-vat..rs 
at  I'orf  Arthur  and  Fort  William— are  li'n  mil(>s  awav. 
i<s  i)osition  makes  it  the  natural  mark.t-j)lace  for  th.' 
'i-'l'--  "f  th.'  Canadian  West.  Its  importance  in  th.'  -rain 
tratii.-  may  he  -au-ed  fnun  th.-  fact  that  it  han.lles 
2()(>.<i(Ki.(Min  hush.lsof -rain  annually. 

'Ih.-'re  are  live  great  railway  -yst.'ius  in  Cana.la-  t  h.. 
Int.-r.'ol.mial.  the  Canadian  I'a.ific.  th.-  ( iran.l  Trunk,  the 
Cana.lian  Xorth.-rn.  ami  tlic  Cr.at  X.-rthern.  'i'h,.  int.'r- 
colonial  connects  .Montnal.  the  .(.mmer.'ial  metropolis  ,,f 
Cana.la.  uHh  the  vjnt.-r  ports  ,,|  St.  .lolin.  [laliiax.  an.l 
^.\.iney.     ,n     lii.-     Alanlimc     IVomikcs.     'rii.'     Cana.lian 
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tin:  cimm)  timnk   i'\<iri(    H\n.\v\v       i:!7 

I'.iiilir     Itailw.iy    runs    tVuiu    Halila.v    ami    St.    .lolm    [,) 
()\irlH-r    ami    Moiitrfal.      I''r'<im    Mnnti'i'al    i1    |n||(,\\  -    ( h,. 
Ottawa   l!i\iT.  liicn  llii-oiii:!!  a  \'i>rc.{   rcL'icn  tn  SikIKui'v, 
aivl  Mil  ti,  1>, ,1'f  Arthur  ami  l-'ml  William,  on  I.akc  Sii|icriMi- 
— tcriiiiiial   p-int     Inr  tli^'  wheat   trallic     Tlicii.-c  it    nm.s 
wc:  t    til    Winiiijic'j;   ihiMiiLrh    wlicat  LrrowiiiLr   rcL;ii'ii-^.   tlicii 
oil  <'\('i  the   ildckic^  to   \'amou\-cr  on  the   I'acitic     'Ihr 
<;iaml  'i'riiiik  l!aiK\a\  coiincrt  .  all  the  cities  and   iicarl\- 
all    till"    town-^  <if    Ea-^tcni    Canada.      It^   -^utMlll(•l    port    i-; 
Montreal,    and    it.    winter    port     l^lrtl.■lnd    (.Maine).       It 
i-    now    adding    1..    its    s_\-^,fetii    a    tran coi.t  ineiitai    line. 
(•.\|)ected   1(1  he  eoin])letcd    in   litjl    and   to  he  called  the 
<;rand  'j'lanik   I'aeitie    IJailway.      Im^h   giiel,e<'   westward 
the  line  will  extend  tluoimh  the  iuuh'velo|)ed  jiortion-  of 
Ontario  and  (Quebec  to  Wiiniipei:.  then  on  to  Ednamton. 
and  finally  to  the  l\ieific  ('(,a-t  at   I'rin^  e  Hnpeit.      Kr,,ni 
(^uehec  ea-^tward   it    will  extend   to  a  juni-tion   with   the 
Intereolonial   at    .Monetoii.    New     Knuv-wiik.      The    total 
length  of  the  lin(>  is  to  h,.   :{.(i()(»  mil,...   and   a  strikin<'- 
teat nre  is  tlie  low    gradients— f rem  Winnipeg  to  ]*ri!ie(> 
lii'-peri    tiu'   niaxiniinn  gradient    is   i>()  fed    to   'lie   mile, 
and  eaMwards  it  i--  hut   _'l  hvl  to  tJie  nnle.      Of  the  two 
sections  into  which  the  1.750  milt-  of  the  We-tern  divi-icn 
of    this   great    railway    is    divided,    that    known    as    the 
■■  IVan'i(>  .section.""  from  Winni|)eg  via  Fvln.oninii  [,,  W,,|f 
<'re-t-.  Alherta.  and  picturesquely  descrihcd  a-  •■('anada"s 
r.read   Basket.""  passes  through  the  ^real    w  heat -rMwitiu 
I'elt  of  th.'  North- West,  fonr  lime-  the  area  of  the  whol(> 
wheal  land  ,n  the  I'nited  States.     This  m-w  n-ad.  owiim 
to  costly,  skilful,  and  careful  const rtict ion.  will  pirohidiiv 
1)0  capahle  of  handling  per  train  four  time-  the  tonnage 
ot  the  averaiic  t  ran-cuntinental    r.iil\>  .i-      t?^. ......     i 
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••alcula'ed  that  tlio  latest  type  of  locomotive  will  bo 
capable  of  movinrr  nearly,  if  not  quite,  100.000  bashels  of 
grain  from  the  prairies  to  Prince  Rupert,  from  which 
place  it  will  be  conveyed  by  water  through  the  Panama 
Canal,  or  by  the  Cape  Horn,  or  oven  the  Suez  roi\te  to 
Europe,  and  will  provide  the  most  advantageous  route 
for  win  at  sliipments  to  the  Far  East.  The  branch  lines 
of  this  railway  up  to  Hudson  Bay  will  doubtless  in  the 
future  relieve  wheat  congestion. 

The  Canadian  Northern  System  is.  as  j-et.  chiefly  in 
Central  Canada.  The  main  lino  extends  from  Port 
Arthur  through  Winnipeg  to  Edmonton.  It  is  now 
building  mnv  lines  in  Saskatchewan  and  Alberta,  which 
will  open  up  a  vast  expanse  of  new  wheat  lands.  It  also 
has  lines  in  Xova  Scotia.  Quebec,  and  Ontario,  and  rapid 
progress  is  being  made  in  connecting  tho.se  sections  to 
make  a  third  transcontinental  railway.  The  (Jreat 
Xorthern  is  a  United  States  railway  system,  operating 
in  the  Xortli-W'estt^rn  State.;.  It  has  already  built  sonu* 
branches,  and  projected  a  number  of  others  into  Western 
Canada,  and  it  is  expoctod  that  it  will  be  turther  gr(>atly 
extended  in  the  near  future. 

The  iiiiportanc«>  of  the  Hudson  Ray  Railway  from  Pu> 
.Mission  to  Fort  Cluuvhill.  to  be  built  by  the  Canadian 
(ioverniiienf  cannot  yet  be  seen  in  all  fulness,  it  is 
impossible  to  foresee  now  all  the  factors.  a<lvantageous 
and  otherwise,  of  this  route  us  a  wheat  route  ;  sikIi 
lactors  us  immigration  iuto  the  iieighbourhood.  elimiite 
i'-'d  soil,  and  (hr  season  of  navigation  in  Hudson  Hav 
ami  Strait,  must  lie  consid(»rcd  ;  Init  pressiire  will  be 
relieved  dininLT  the  height   of  tl>"  crop  exporting  sea -on 
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\\'('sl(Mn  l^-ovinces  to  I.ivcrpddl  by  about  1.000  niilcs. 
Itiit  the  ^avin<f  in  l'n'i<j;lit  will  amount  to  soraothino;  like 
7s.  jHT  Ion.  The  (Jovcrnniont  of  Canada  has  shown  its 
readiness  to  step  in  where  capituh'sts  feared  to  tread. 

The  West  must  always  depend  lar<,'ely  on  h(>r  railway.'^, 
tor.  even  if  the  waterways  were  developed,  they  could  onlv 
transport  a  portion  of  the  surplus  wheat.  After  reaching 
I'ort  Arthur,  water  transportation  is  th<>  rule  during  the 
seax.n  of  navigation.  The  figures  for  litjo  were  :  Rail, 
0,74(j,5,s()  bushels  ;  ves.sel.  (i.'M  25,778  bushels. 

'I'he  principal  railways  carrying  wheat  are  the  Canadian 
Pacific,   the  Canadian  Northern,   the  (Jrand  'I'runk.   tlu^ 
•Miiiland    Hallway  of  Manitoba,  the   Brandon  Saskatche- 
wan ind  Hudson  Hay  IJa     vay,  and  the  Alberta  l^ailuay. 
The  greatest  wh(>at  route  of  Canada  is  that  which  gathers 
wb.Nit  in  th<'  NorlhAVest.  and  hauls  it  to  Port  Arthur, 
or  other  hike   port,    whenf-e   during   the  open  season   it 
mo\es    by    water   ah)ng    the    St.    I.awrence    route.     The 
St     Lawrence  Kiver  and  tJK^  (Jreat  Lakes,  supph-mented 
1)\   .1  inimbcr  of  short  canals,  form  a  system  of  internal 
navlgaticm  unccpialled  in  any  other  continent.     The  first 
canal  (  onstructed   was  the   Lachine,   immediately  above 
\iontreid.   and  opened    in    lSL>r).     Other  canals   botw.^en 
Montreal    and    Lake    Ontario    were   com|)leted    by    Lsi;{. 
The  first  Welland  Canal  (whi(  h  now  runs  parallel  (u  th<' 
Niagara    Kiver,    and    avoi        the    Kidls   of    Niagara)    waN 
eompleted    in    |sl>!»      'y\r     MrcM-nt    n.-vv   canal    was   com 
pleted  in  I  SSI  ;  it  is  (h,.  h)nge^t  St    Lawrene(M'anal ,  being 
twenty  si-v.-n  mile-  h'ug.     'I'he  shortest  (  .inal.  but  a  most 
iiiiporlant    one     i>   I  he   Saul)    St     .M.irie   ("Soo")   C.uial 
l)el\\eeii  Lake .  Supeiior  and  Huron,  which  w.i  >  compl.  lc(| 
ill    iSiJ,"i      ii    is   iitiie    more    than   a    nnie    long.    ImiI    tlie 
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traftic    thrf)u,<ili  it  is  mvattn'  than  lliat  through  tlic  Suez 
Canal.      In   Isfd  all  the  St.   Lawivncc  canai-^.  tiotii   W    t 
('fiHxu'iic  to  .Montival.  wcro  coinph'tcd  for  I  4  fcrf  iia\iua- 
ti'in.    anil    tlu>  .■-lii|)   chanm-l    below    Montrt>ai    was   iua(h> 
-'71    tcet    (lc('|).     .Manito]),i    (i;rain    canic    (Imuh    to    I\)rt 
.\rlluM'.  and  Canadian  \c-s(.|m("n  e\|>c(tc«|    better  times 
<n  liic  St     Lnur.-ncc;  hut   il   \\a<  not   till    l!Mi:!  that   tli(> 
St     Lawrence  clearly  proved   it-^elf  <a|)ahle  of  coiii|ict inii 
in  caii\  ing  pioduec  from  the  head  of  J.aki'  Superior  to  the 
seahoaid.      Ft-  chief  con\petitors  wer(>  the  Ei'^e  Canal  and 
the  i'ail\vay>  from  IJulTalo  to  Xew  York.     Tlu^  main  c'luse 
ol  the  depi'cssion  was  the  >low  progress  of  improve-  .ents 
at    .Montreal;   there   were   no   ^tondiouses   to   receive   the 
grain,   and   ves>el>,   had  ^nuietimes  to   wait    several   dav. 
I'M'  an  ocean  --h'amer  to  arrivo  to  unload  them.     In  I'.ios 
gi'.un  was  cai!i(d  Ikmu  Vnvt  William  to  Montreal  as  low 
as  :!,"■>  cents    per  hushel.  while  the  American  rout(>.   \  ia 
I'.ulValo  to  New    N'oik    was  7  cents.     The  result   was  <     it 
.MiiMtical  secured  mnsf  df  tiie  grain  exports  to  Enuland. 
\'>y  the   St.   Lawivn<'e  route  >hips  can  traverse  a  distauie 
•  t    2.J(lo   mile.,   from    the   Straits  of    I'.elk.    Me   |,,    |>,„) 
Ai'thur,  within    l.!*!."!    miles   of    Vancouv<'i'.     'i'his    ereat 
inland  .-\-^tel!  of  watirwa\s  is,  howc\ei'.   unfofdinateK-. 
onl\-  availalile    lor  a    perioil    of   ahoiit    ijl.l   |o    i>;{u   da\-. 
in   the   \ear.      in  winter    all    the   poit-are   1>|.  eked    wiili 
lake-shore  ie(>.   wlueh  rendci-'  na\  ij^a)  ion  impo^-,ili|e  hdni 
tli<'    end    ot    the    lir'-t     week    Ml     heeendier    until    about     tile 
fi'urth  week  HI    \pnl 

I  he  lake  vc-mU  in  the  ('anadian  trade  eonvev  their 
cargoe-  |(i  ports  on  Lake  Huron,  including  ( ieorLrian  l'>a\. 
(M  they  pr'MMcd  b\   the  St    ( 'lair  Kiver  to  Lake  Krie.  w  here 
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Wrllaiid  (anal,  to  'I'monto  or  Kiugslon,  on  Lake  Ontario  ; 
or.  >till  larlhci'.  via  tlic  St.  Laurence  Ifiver  and  the 
Laehine  Canal,  to  .Montreal.  When  the  ves-els  <liM  liari^e 
their  cargoes  at  the  Lake  Huron  port.s.  tliese  cargoes 
tire  transierred  to  elevators,  and  t'roin  thence  to  cars,  hy 
which  they  are  transported  to  Montreal.  Portkan«.l  (Maine), 
to  Boston  ^Mas^aehusetts).  or  to  ^•e\v  Vork.  Thence  tlie 
\iiu'at  is  si)ip])ed  to  European  i)oi(>.  It  is  transjjorled 
■■  111  hond  ■'  acros-,  the  I'nited  Stale.--  to  tile  eastern  ports. 

A  con>iderable  quantity  of  wheat  iioiii  the  I'nited 
States  ports,  chieiiy  DiiJuth  and  Chicago,  desiined  tor 
coiiMimplion  in  tlie  I'nited  Slates  or  tor  export,  is  shipped 
to  Depot  narl)()ur.  (ieorgian  Bay.  and  i>  transported  l>v 
tile  Cana  la  Atlantic  l^aiiuay  '•in  h(»nd  "'  tluough  tlic 
portion  ol  Canaihi  uiiich  interveiit-  hetweeii  tlie  (Jeorgian 
l!a\  and  tlie  iiordei  ol  the  I'lnled  Sta(e>.  \\  hen  trans 
ported  ■"  ill  l»(Uid.  "  the  grain  is  subject  to  no  duty,  ueillici 
when  it  enters  the  L'nited  Slates,  nor  when  it  le-diieis 
C.Miada.  This  iiielhod  ol  t  raiisporlat  ion  i.--  le^oi'ed  to 
either  lo  lake  advantage  ot  low  ireiglit  rates  and  ea-y 
loutes  or  to  a\(»id  lialiic  congestion. 

ill  the  wiiihM-  months,  when  grain  trallic  on  IIk*  Cn-al 
Lakes  is  iinpossililc.  nuuli  Caii.nlian  wheal  linds  its  wa_\ 
to  ihc  lasU-rn  poits  ot  the  Cnili'd  Stales:  tor  there  is 
e\ci'l|('nt  railway  coniniuniealion  lo  iheiu  md  tlic\  aie 
in  closn  touch  with  the  j'luropean  niaikels.  Si.  .lohi! 
(Now  Binnsuic  k)  is  t  hi«ir  only  serious  eoMipetitur.  and  it 
is  surpassed  by  liosiun 

The  nu=vcinelil  ot  ulical  ..n  the  Cival  Lakes  i  well  ..-rii 
in  llic  lollowing  tabic  nl  is  to  lie  noted  that  il  d.ic^  not 
solely  leprcscnl  Canadian  gi.tin  ihsi  infrj  my  lliucpc)  ; 
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Transportation  charges  are  of  vital  importance  to  the 
wheat -grower,  especially  in  regard  to  the  wheat  destined 
for  exportation.  The  general  reduction  in  freight  rates 
of  rail  river,  lake,  and  ocean  has  been,  and  is  one  of 
the  great  factors  in  the  international  trade  in  wheat. 

R.ATEs  BY  Hail  us  Wheat  fim.m  Points  i.n  .Manitoim,  Sasxatciu:- 
WAN.  AND  Alberta,  itv   thi:   Canadix.v   pAciFir  Railway  to 
Fort  William  and  Phrt  Arthur  (1S»0h). 
From—  n.it,.  i.i.MMMii,. 

cldiaino  (.Manitoba)        ..  ..  ..  ..15 

Winnipeg  (Manitoba)        ! !      10 

Indian  Head  (Saskatchewan)       ..  ..  ! .     17 

Rfgina  (Saskii     hcw.in)  ..  ..  ..18 

Calgary  (Alborta)  ..24 

Edmonton  (.Ulxita)  ..  ..  ..  ! !     2.5 

Frh.m  Fort  Willivm  and  Port  Artiifr.  by  thkCxnyoiw  Pa.ific 


H  VILWAY, 


to  — 


Dopot  Harbour  (Oni  irio) 

Toronto  (Ontario)  .  .  . .  [ 

Montreal  ((Jii.boc) 

St.  Jdim  (New  Brunswick) 

Halifa.x  (.Vova  Scotia) 

(Frciu'lit    rates  from    p..ints  in    AiU'rt.a   to    V.-m.-auwr 
fxT  biislicl). 

Katks  on  Wheat  hy  Vks.sei.  rr.oM  Fort  William  ani>  1>,,rt  Arthur 
TO  (Jeoroian  1'orts,  Bi-ffalo.   Kinosto.n.  .M..\treal. 


t'elit*. 

20 
20 
20 
.30 
.•}2i 

i;j-,' 


Cl'llt.S 


S,n<"n  (if  WarijiUi'iii,   J'JOS. 

Early  in  Mav 
Last  of  May 
SeptcmlxT 
Early  in  N'ovemlicr 

Last  of  si  ason 

.Montreal  to  LivERroui.. 

Kuly  in  I  he  oiK'niug  .ca.v  u  of  navigation 

June 

S<-p(<nilx*r 

Novi<ml»r 


I'  ntsi.,1   Im-licL 

..  i:.o 
..  12.-. 
..     I  .-,() 

..  2(Ht 
.  .      .")  JJO 


Cents  per  Bii»)iol. 

. .  70 

..  35 

.  .  .VO 

.  70 


Tonsidering  freight  mte.s  generally  in  Canada,  it  may  be 
said  that  they  compare  most  lavoiirably  witli  the  rest 
ol  the  continent. 
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the  Kaministiquia  River.  Lake  f>f  the  Woods,  and  the 
numerous  small  hikes  and  rivers  to  Lake  Winnipeg.  The 
I'ed  River,  with  its  head-watei's  in  Minnesota,  and  the 
A-siniboine  empty  into  Lake  Winnipeg,  and  run  tlienee 
by  way  ofthe  Xelson  River  to  HuiLon  Bay  ;  they  are 
many  hundred  mih's  in  h'ngth.  Tlie  great  ^  iskatehewan 
also  empties  into  Lake  Winnipeg,  and  runs  in  two  branches 
to  the  fertile  valley  of  Saskatchewan,  aliuost  to  the  foot 
'if  the  Rockies.  The  waters  of  these  riv(^rs.  together 
with  the  waters  of  Lakes  Winnipeg.  Winnif)egosis.  ^lani- 
toba,  and  other  smaller  lakes  and  rivers,  ((nild  Ije  carried 
down  to  Fort  William,  and  make  a  continuous  water- 
way from  the  Rockies  to  Liverpool — a  distance  of  fnnu 
5.000  to  6,000  miles. 

The  Canadian  Government  engineer  says  that  if  is 
possible  to  canalize  th  waterways  from  Winnipeg  to 
Hudson  Bay,  and  optimists  imagini>  with  satisfaction 
ocean  ships  in  the  future  loading  grain  at  Winnipeg  for 
Liverpool  via  Hudson  Bay. 

The    ijni)ortance    of    the    (,'anadian    ports    as    whea 
exporters  may  l)e  ascertained  from  the  following  figures  : 


.Ml  lilt  real* 
Qiicbt'c 


,  l!>o7 
!  1!MI8 
U907 

M.,fnhn(yn.)    j,^-,, 

II   If  !l'*"8 

ll.hf.ix  -,907 

..  (1008 

\  lUlcouVfT  |,,|., 


llll-l,rls,,f  Wh.-it, 

r.»..").r_>,7.T.> 

i:!.r)ti4,H4t> 

SH.litO 

.'>,K4.').07.'} 

.■{.|-2t),.'U!9 

4 

24 

.•U,'J4.". 


*  Aliiit'X|!»)rliMl  lliiitfil  .S(.it(M  whiMt  :  In  I'.MIS,  lO.'.HtS,  lit  t  ImiiIioIh  ; 
ill  I'.HiT.  ,'i.;t7:<,-'l.')  l)iislii'l.s.  ViuuouviTiii  line  r\|)orU'(l  l.:il7  liiLslicU 
of  rtiilril  Siiiirn  uh'  :il,  .111(1  .").")4,'J.'t7  hii.-*hcl,4  of  Ciuiadiuii  wheal,  and 

liiilif.iv  I'xiuii'H'il    IM-'itN)!)  IiimIii'U  ijf  ( ';iiijcli:iii    uIiimI 
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The   following    [''nited   States   ])orts  export   Canadian 
wheat,  chicflv  in  the  wint^T  months  : 


Rait  imiir;' 
Boston 
Xrw  York 
Phila.I-lplii.i 
P'irtlaul!  (Maiiw) 


liiisheli  in  IliOs. 

7.r.S7.745 
4.33:!.  11 5 
2.473.2S4 
."..ISC,,  12a 


Bnsljuls  In  l;«i7. 

.'?r)S.28r) 

T-Tir^.^S!) 
4.077.705 
'2.071.770 

4,oi.-).r.G.- 


T1h»  inijiortance  of  the  Canadian  railways  heading  for 
tlie  Pacific  lies  not  only  in  the  tapping  of  present  and 
future  wheat  fields,  but   also  on  a  possible  future^  trade 
with  the  East  (Japan  and  China).    The  ineiT>ased  develop- 
ment of  Pacific  steamship  lines  in  recent  years  i.s  worthy 
of  notice.     Prince    Rupert    is    rapidly  growing,  and    its 
splendid  harbour,  together  with  its  closer  proximity  to 
Yokohama  than  any  other  Pacific  port,  will  aid  it  greatly 
in  wheat  (>xportation  to  the  East.     The  wheat  export 
from  the  Pacific  is  certain  to  greatly  increase  in  the  future. 
The   needs   of  Canada,  as  regards  transportation,  are 
mon>  railway  lines  to  convey  wheat  to  ocean  or  lake 
})nrts  before  navigation  closes,  and  the  further  develop- 
ment of  her  waterways  ;   and  Canada  recognizes  these 
needs.     Canada    has   b<>en,  and    is    very   p^ogre^vsive    in 
improving  her  means  of  communication,  as  the  follow- 
ing facts  show  :  During  a  period  of  sixty  years  Montreal 
Harbour  ha-  been  so  improved  that  it  can  now  accom- 
modate   lo.wOO  ton    steamships,    whereas,    in    the    earlv 
torties  of   the    last  century,  it  could   only  accommodate 
r)(»()-ton  vessels.     Twenty-five  years  ago  the  "  Soo  "  Canal 
had  neitlier  telegraph  nor  railwaw  and.  if  a  vessel  liap- 
peneil  to  fii.(>/,,  in  there  for  the  uinfer,  the  cre\'    dared 
nut   attempt  to  aet   out   <o  civilization.      Vow   tlwn.  nr.. 
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50.000.000  ton^^  of  freight  passing  through  the  ranal 
yearly.  The  first  st(\amer  to  load  grain  at  Port  Arthur 
was  the  Erin,  in  ^2  ;  to-day,  seventy-five  Canadian 
steel  ships  convey  ()<..000,000  bushels  of  grain  yearly  to 
exporting  ocean  ports.  Within  a  period  of  about  thirty 
years.  Canada  has  ])rovided  herself  with  a  magnificent 
railway  >ystcin.  which  keejis  spreading  out  its  anus  in 
all  directions,  thus  opening  out  the  country. 

The  St.  Lawrence  route  has  rec(»ived  much  attention 
f)f  late  years,  and  at  the  present  time  efforts  are  being 
made  to  shorten  the  route  from  Montreal  to  Port  Arthur 
by  the  construction  of  the  Georgian  Bay  Canal,  from  the 
French  River,  on  the  Georgian  Bay.  to  Montreal— a 
distance  of  about  442  miles.  This  canal  will  be  essentially 
a  river  and  lake  construction  scheme,  and  will  utilize 
natural  waterways,  which,  fortunately,  exist  almost  in 
a  continuous  line  from  Georgian  Bay,  on  Lake  Huron,  to 
Montreal,  the  mo.st  inland  and  most  important  of  the 
Canadian  ocean  ports.  The  depth  of  the  canal.  22  feet 
minimum,  is  such  as  will  accommodate  the  largest  lake 
steamers  in  the  carrying  trade.  It  is  claimed  that  a 
10.000-ton  vesst>l  will  be  able  to  pass  through  the  442  miles 
of  the  canal  in  sev(>nty  hours.  The  tendency  in  regard 
to  lake  freighter  construction  is  to  increase  the  length 
and  b(\im.  the  draft  being  limited  to  19  or  20  feet. 

The  piincipal  advantage  of  this  canal  in  hortening 
important  routes  is  shown  in  the  table  on  the  following 
page. 

In  conclusion,  it  may  with  justice  be  said  that  Canada's 
wheat  future,  so  far  as  if  depends  on  transportation 
facilities,  promises  to  be  bright. 
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(I)  l'"iituri'  now  Ciinailiuti  ruuic  via  tlic  (h'cai  [^akos,  (Jcorgiaii  I>ay 
Slii|)  ( '.iiiiil,  and  .Montrc'il. 

(:i)  I'n-scnt  ( 'anadian  route  via  tliL'  (Iroat  Lalvis,  Well  id  and  Uivi'r 
.St.  Lawrence  Canals,  and  Montreal. 

The  United  St\tes. 

Tilt'  <>;rrat  'mlk  aiul  value  of  the  internal  iiiKVcinciil  .mil 
the  rxportatiou  of  wheat  iti  ''i(>  United  States  attaeli 
luteal  interest  to  its  transportation  facilitie  . 

The  f:;rain  is  eonveyed  to  the  local  markets  in  much  the 
same  way  as  in  ('anai!  i  he  primary  wheat    markets 

are  situated  chiefly  in  the  (Jn  '  Lakes  region,  and  tlie 
.Middl(>  West.  Chicago  is  the  greatest  grain  market, 
though  smpassod  by  .Minneapolis  in  wheat  receipts,  and 
owes  this  proud  positi<'n  largi'ly  to  its  e.\  client  nnix- 
munications  l)y  lake  and  rail.  .Minneapolis  is  the  greatest 
tloin'-millin;j,  centre;  Si.  Louis  is  the  >oft  winter  and 
semi-hard  winter  wheat  markci.  and  Kansas  the  hard 
winter  wheat  market. 

By  ITS!)  the  need  of  .iad>  was  felt  in  the  United  States, 
and  one  of  the  earliest  an  mo^t  im{)i>rtant  highways  was 
tlie  .Mohawk  anrl  Hudson  turnitike,  running  from  Sch(>nac- 

l:l(l\'   fi>    Allmtn-  l)iii'iiiir    t  lin  n;ii'l\'   i  m  rt    (it    f  lio   iiii1i'<  i.mif  li 
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century,  wheal  was  chioHy  transported  1)\-  (he  OJiio  ami 
Mississi])pi  liivers  to  the  (JiUf  ports.  The*  opening  ot  the 
Erie  Canal  in  ls25  turned  wheat  transportation  easfwai'ds, 
and  the  Mississippi  grain  trallie  began  to  decline.  'J'o-(la\ , 
as  a  grain  carrier,  the  Mississippi  is  i,\  small  iniitortance  ; 
it  sutfers  liom  the  lack  oi  sulliciont  water  in  its  channel 
as  far  north  as  St.  Loiiis,  and  the  quicker  rail  f ran-jjorta- 
tion  ha>  tended  to  lessen  it-  use,  Xow,  however,  theie 
is  a  movement  tor  the  iniprovi'inent  ol  the  inland  water- 
ways, including  the  Ohio.  Mi.s.souri,  Mississippi,  and 
Illinois  Rivers,  which  will  probahlj^-  bei'oine  a  factor  in 
the  future  carrying  of  gi'ain.  Tlie  j)roject  of  a  deep 
waterway  from  the  (Jreat  Lakes  to  the  (jult  of  .Mexico 
has  l)een  discussed  intermittently  for  half  a  I'enturv.  I)ul 
nothing  defhiite  has  re.-ulted.  A  waterway,  with  a 
de})th  of  14  feet,  from  New  Orleans  to  Chicago,  with 
channels  of  les-.  depth  \n  the  Ohio  and  Missouri,  would 
.solve  to  a  large  extent  the  i)n»blem  of  trattic  congestion 
and  high  freight  rates  for  a  great  area  of  the  productive 
Middle  We-t.  It  will,  if  ((uupletcd  not  only  aid  the 
wheat  exi)orlation  to  Europe,  but  the  grain  trade  with 
the  West  Indit'^  and  Central  and  South  America  also. 

The  United  Stati--.  is  very  well  suj)plied  with  railways, 
and  especially  in  the  \orth  Cei}tral  Stales,  'i'he  early 
railroads  were  little  u-ed  for  freight  tr-inic,  but.  by  ISTO. 
the\-  Had  developed  sulticieiitly  to  com})ett*  with  tlu* 
water  routes,  and  now  grain  is  largely  slii])])ed  by  rail. 
Much  grain  was,  and  a  small  amount  is  still,  shij)ped  liy 
a  part  water  and  i>art  rail  route  ;  but  the  Eric  Canal  route 
has  largely  fallen  into  disuse.  ']"lu>  Erie  Canal,  laid 
througli  the  Mohawk  N'alley,  serves  to  connect  the  naviga- 


CAN.M.S    OF   THE    UNITED    STATES 


l.-)l 


s  ■ 


»    3 


fe     2 


1, 


THK   TRANSPORTATION    OF    WHFLXT 


tion  of  tlR'  (Jrcat   Lakes  with  \   ,v  York,  starting  from 
Buffalo  at  tlio  eastorn  end  of    .ake  Erie,  and  proeeeding 
eastward^   to  Tr)}-  and  AUany.   on  the    Hudson.     Tlie 
("hamplain  Canal  eonneets  the  eastern  end  of  the  Eri(> 
Canal  with  the  head  of  Lake  Chainplain.  and  this  com- 
pletes the  waterway  l^etween  New  York  and  the  St.  Law- 
rence.    The  present  Erie  Canal  is  hut  ti  feet  deep,  and 
the  canal  boats  caiTv  only   K.OiK)  bushels   of  wheat,  so 
tli.i;  it  has  been  an  easy  matter  for  the  railways  and  the 
Canadian   8t.    L;'wrence   route   to   crush   it   as   a   wlieat 
transporter.     A  new  Erie  Canal  is  now  heinsj;  made.  I)ut 
only  for  L<Mt(i-t(in  l»oats  ;  this  wil,  doubtless  aid  \\\r  grain 
tralhc.  but  ('anadian  comi)etitii)n  is  bound  to  injure  it. 
for  (  anadian  canals  accommodate  2.4(>(»-ton  ships.     'The 
new  canal  will  follow  the  line  of  the  ])resent  Erie  Canal 
trom  the  Niagaia  River  Jil  'Toiiawanda  to  the  vicinity  of 
Lyons.      From  l.,yi>ns  it  will  [)rucccd  to  tiie  .^outli  of  tlu' 
.Montezuma  marshes,  into  the  Si-ncca  and  Omida  Kivers. 
and   across   (Mii-ida    Lake.     'I'hcnce    it    will   cross   to   the 
.^l<lllawk  Ri\(-r  west  of  Rot  le.  and  then  iitilizc*  the  bed  of 
tlie    river    most    of    the   distance    to    Watcrford.    on    the 
Hudson. 

'The  United  States  po.s.se.s.,es  four  transcontinental 
railways  : 

I  I'he  Xorthcrn  I'acilic  Railway  extends  from  Sf  I'aul 
and  .Minneapoli.s.  aiid  fnuu  Duluth.  to  i'orlland.  Oregon, 
and  to  i'ugel  Sound. 

-.  'i'he  Crcat  Xorthcrn  Raduay  i  .\tcnds  fnuii  Dululh. 
and  frojn  St.  I'aul  aiul  .Miniii  ;ipoli>.  (o  Scattlt-  and 
Tacoma. 

!{    '!  hr    Sonllirrn    R;c  itic    R,iil\\;i\-    m.iin    liiic   cxiriids 
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from  New  Orleans  to  San  Francisco.  Tlio  Central  Pacific 
i)i\isj()n  extend.^  from  O^tlen  (Utah)  to  San  Francisco, 
At  Ogden  it  connects  with  the  Union  Pacific,  running  to 
Omaha  and  Kansas  City. 

4.  'I'lie  Atchison  system  extends  from  C'hitap;o  and 
St.  Louis  to  the  Paiitic  Coast,  pa^.sing  through  the  South- 
We.t. 

Two  adihtional  Pacific  lin(»s  arc  under  construction  : 

I.  Tiiu  Western  Pacitic.  from  Salt  I^ake  City  to  Sail 
J'rancisco  ;  and 

-.  'riio  Kansas  City.  .Mexico,  and  Orient,  from  Kansas 
(ity  to  'l'opolol)am[)o.  near  tin:  moutli  of  the  (iulf  of 
(  alifornia. 

The  j)rincii)al  eastern  railway-  are  four  in  nund)cr  : 

I  'i  lie  ^'t^w  York  Ci'ntral  and  Hudson  River  Railroad 
(  onucets  Xew  York  with  .\li)any,  and  extends  through 
the  .Mohawk  N'alley  wot  to  Hulfalo.  Thence,  \ia  the 
Lake  Shore  and  .Mii  higan  Snulhern.  it  extends  •()  Cleve- 
land. Toledo,  and  (  hicago  It  aho  connects  at  Dulfalo 
Willi  the  Michigan  Centra!,  running  to  Detroit  and 
(  hieago. 

-'  'he  Pennsylvanian  Railroad  connects  I'hiJadelphia 
\\ilh  ('hieago,  < 'iui  innati.  and  Si.  Lo'.iis  hy  wa\  of  i'itt--- 
Imiil;  ,  .ind  all  (lieM-  cities  are  eoniieeted  with  New    \'iir!<. 

.'{.  ■)  he  New  ^'  iilv.  Lake  Krie  and  \\'(>stern  l!ailwa\ 
iiaver>e,  the  southern  part  ot  the  State  of  New  N'oik. 
(oiineetini^  New  *'ork  with  Hullalo.  and  having  a  hramli 
to  Cineinnati.  tailed  the  '  .New  \drk.  Pennsylvania,  and 
Ohio  "' 

I  111"'  Ualtiiiuire  and  Ohio  Itailr. "id  e'nnect>  Balti- 
more wi'"  Chicago,  Cincinnati.  St.  Louis,  and  Xt'w  York. 
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■|'li<  groat  grain,  carriors  aro  the  (ireat  Northern  ; 
Chicago,  .Milwaukee  ami  St.  Paul;  Chicag(.,  Burlington 
and  Vuinev  ;  Chicago  and  North- Western  ;  NortluM-n 
J'acific  ;  and  Atchison,  Topoxva  and  Santa  Fe.  These 
MX  loads  all  operate  in  th;>!  best  grain  territorv.  The 
-Noithcin  l*a<ific  and  the  Great  Northern  haul  >  ,inc  of 
ilicii  grain  to  Ihiluth,  for  lake  shipment  to  Hullalo.  and 
1  hence  s(  'th-west  to  New  York;  and  some  of  it  to 
Chicago,  whence  it  is  distributed  both  by  water  and  rail. 
From  Duluth  to  the  Atlantic  seaboard  the  rail\\a\-  r-uite 
tor  \,  heat  follows  the  J)uluih,  South  Shore,  and  Atlantic 
i;;iil»;iy  t(»  Sault  St.  Ahirie.  and  there  takes  the  Canadian 
I'.u  ilic  Railway  to  Montreal,  or  crosses  the  border  into 
ihe  rni(e<l  States  again,  and  linds  its  way  to  the  coast 
.11   l'or(!.-nd.  l5(»ton,  or  New  York. 

Ill  rci  (  nt    years,   nnich  grain  has  been  export<'d  from 
Calvevi,,n    and    New    Orleans,    as  these  ports   are   much 
nc;ircr  to   the  grain  t./ritory  in  Kansas    and   Oklahoma 
'Imii    .\,.\\     York    i...    and    are   slightly   nearer   the  grain 
I'liit.iry     in    .Minn.'.-ola.     Iowa,     Nebraska,    and      South 
I'dscta,    witii   the   advantage   of    a    thoroughfare   ,M>me- 
uh.il  less  congested  than  thai  to  the  euNtcrn  (  ilies.      'I  hr 
SiMila  Fe.  the  Central,  the  (;Miild   road>.  tiie  Kock  l.-^land. 
•'""'     ''»■    •'^'      Louis    and    San    Francisco     (he    Missouri, 
lv,insi>    and    Tc.\a>,    (he    Coloratio    and    Southern,    and 
olh.r  road-,  .-haic  in  this  tr.dlic.      iJoston,  UallinH.re.  and 
I'liiladclphia.    and    tiie    road.s   s-rving    them.    aUo   obtain 
some  of  th,    trallicand   cpiarrel   in   their  end.-.vour-   to 
get   moie 

i>i-l     I'c  tiom  primary  market  fo  the  si-abojird,  freight 
ratos,  and  port  lacilities,  are  inip.rtant  lactors  in  dcier- 
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niiniiif;  the  direction  taken  \>y  export  grain.  As  regards 
freight  rates,  the  (Iiilf  ports  )iave  an  advantage  over  the 
eastern  ports,  lor  the  railroads  which  cross  the  Alleghany 
!\h)untains  have  heavier  gradients  than  those  down  the 
Missis^^ippi  Valley,  and.  coasequently.  it  costs  them  more 
to  cany  grain.  Boston  and  New  York.  ho\v(>ver,  have 
the  advantage  in  freight  rates  to  Europe,  and  have  not 
ttiat  climatic  disadvantage  ])ossessed  by  the  (hilf  poits. 
wherehy  "'  strong  "  wlieats  are  apt  to  deteriorate. 

'I"hc  imi)ortiince  of  the  ( Ireat  Lakes  route  may  be  gaug<>d 
from  \\\i'  fact  that  in  some  m(Miths  l.l.OdO.ddlt  bu-hel 
of  ca>t-bound  wheat  j)ass  through  the  "  Soo  "'  Canal. 
TluMlass  of  lake  vessels,  known  as  "  uhalel)acks  "'  is  now 
largely  in  use  ;  these  vessels  are  (  ajiable  of  carrying  load:> 
ct  ;{s(i.(M)(t  bushels.  Duluth.  on  Lake  Superior,  obtaim-il 
in  l!M»(i  the  })osition  of  >ccon(!  port  of  the  Lnitcd  States 
a^  I'cgards  tonnage. 

.\t  the  great  milling  centres,  such  as  .Minneapolis,  much 
wheat  i.'^  ground;  ami  owing  paill\  to  low  freight  rates 
on  grain,  which  are  sometimes  as  low  as  one  'cnt  p.i- 
bushel,  from  (liicago  oi  hulutli  to  I'.utTalo.  a  largt! 
amount  oi  Western  wh'Mt  is  milled  in  tlu^  llastern  States. 

'I'lie  I'acifie  Coast  wheal  trade  ha.-^  distinctive  features 
t  loin  the  t  rade  east  of  the  IJockies.  The  wheat  is  handled 
in  sark->,  ami  the  e.xportat  i(in  of  wheat  to  F'^urojie  is 
cariii-d  on  aim  i<t  entirely  i>y  sailing  ves>els  The  (pics- 
tion  of  handling  wheat  in  bulk  is  now  beiim  disciuseil. 
and  opinion  is  about  cipialK  di\ided  In  the  Inland 
I'jupirc  the  absence  oi  elevator^  ->irikc--  the  ca'teiner 
at  oim  <■  ;  in  their  place  he  sees  warehou.'-es,  and  even 
open   plallorm>,  where  the  yruin  is  piled  in  sacks,  ami 
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prnnH'tcd  only  l)y  tarpaulins  or  board  roofs.  It  is  to 
1)('  noted  that  (ho  development  of  Oriental  ronimorfc^ 
and  of  western  tiansportation  facilities,  together  with  the 
ojH  ning  of  ti  •  lanama  C.inal.  will  probably  have  the 
•  •ffect  of  increasing  the  wheat  exports  of  the  i'acific. 

The  Panania  Canal,  \.  .uoh  may  be  (•omplet(>d  b\    liHa. 
will  liave  a     iimmit  elevation  of  S")  feet  above  the  s(>a, 
In  br  icarhed  by  a  flight  of  three  locks,  located  at  (Jatiin, 
o!    the  Atlantic  side,  and  one  lock  at  Pedro  .M'guel.  and  a 
flight      t    two   at    Alirafioros   on    t,"  <■    Pacific   side.     The 
summit  'cvel  will  be  maintained  by  a  large  dam  at  (Jatun. 
and  a  small  one  at  Pedro  Miguel,  making  the  great  fJati.n 
i>akc,   which  will   have  an  area  of    1()4'2;5  s(juir<'  miles. 
.\  >mall  lake,  about  2  square  miles  in  area,  with  a  surface 
elevation  df    't'i  feet,  will   he  formed  on   the   I'ac  iHc  side 
bftucen  P(Mlro  Miguel  and  .Miraflores.  th<>  valley  of  the 
I'JM  Crande  being  closed  by  a  small  dam  and  the  locks 
at    .Mirafl*      ^.     The   canal    i>   to    be   about    .iO    miles    in 
length  from  din^p   wat«'r  in  the  CariblH'an  "Va  to  deep 
watei'   in    the    i'acitic    Orean      The   distance   from    deep 
w.tter  to  the  shore  line  iii  lamon  Pay  is  about  4.',  miles, 
ami   fi<im   the   Pacific  shoi-e  line  to  deep  water  is  about 
•">   iinles  ;   hence,   the  length  of   the   canal   from   shore   to 
shore    will    b<'    appro.\imat<'ly    U)!,    mil<'s.     'I'jie    l)ottom 
wiilth  of  the  canal  will  vary     om  2(t()  feet  in  Culebra  Cut 
to  an  indetinite  width  in  tlu*  dee(;  wat<'rs  of    the  lake. 
iiic  a|)pi'oa(lirs  fi'oiu  dee, I  wat<'r  to  ' md  on  both  sides 
o|  the  can;:l  an-  to  be  .VIO  teet   wide,  and   the  cuts  in  the 
-hallow    parts  of  tile  lake-^  fi'oiii    ."i(M»  to    l.dOO  fret    wide. 
'11. ■    canal   will  have  a  minimuin  de|ith  of    ti   fc   (.     '|'li(. 
lirubabilitii's  arc  (hat  \ho  o|)cning  of  the  Panama  Canal, 
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prnviflintt  llie  toll  charges  aro  not  (oo  hiph.  mav  lead  to 
<;rcatt'r  ])r<Hliicti<>n  and  cxixirtation  of  ulicat  from  tlu* 
Pacific  ('oa^(  Stales.  N'orth-W'estern  Canada.  British 
Coluinbia.  and  Chile.  It  is  iiuj.roliable  tliat  it  will  atTect 
oth("'  wheat  regions  of  Ai'ienca  to  any  L'reat  extent. 
Argentina.  Unimiay.  and  Chile  aio  well  abh^  to  supply 
the  othei-  South  American  Hepul-lics  with  all  tiic  wheat 
they  may  r(*quiro,  unless  ^Teat  crop  failuic  results, 
("lour  is  noM  -hi])j)e(l  across  the  Isthmus  of  Panama  l)y 
rail,  and  rcslii|)|)t>d  to  Port  Limon  on  the  Caril)ltcan  Sea, 
t<>i'  distribution  in  Costa  Hica. 

In  ISfiO.  California  first  slapped  wheat  to  Entrland.  and 
thi'utj;h  th(>  novel  character  of  the  L'rain  was  a  (lisad\an- 
laiie.  Enijlish  milleis  soon  yot  over  the  difliculty.  .Mu(  h 
flour  n(i\v  l"aves  San  Francisco  for  China.  Japan,  and  the 
Ea->;  Indies  :  about  twelve  ships  per  month  carrv  on  the 
trade.  'Phe  ^'rain.  however,  still  finds  its  ejijef  nuxrket  in 
(ireat  Britain.  The  Western  ;^rain  trade  may  receive  a 
blow  in  the  future,  if  .Manchuria  should  ever  be  developed 
a-i  a  wheat-growiiio;  countrv. 

.About  :!'»(>  ships  are  cn^aiied  in  the  irrain  tra<Ie  of  the 
Pacific  Coast,  (la  p(>r  cent,  of  them  !)ein,u  En,yli>h. 
Pveuular  lines  of  steamers  from  San  I'Vancisco.  Portland. 
TacoTua.  and  Seattle  carry  the  Hour  shipped,  but  ficiuht 
rates  demand  that  the  i^'rain  shall  be  caiiied  in  sailing- 
vessels.  In  California  ship-  ai'e  often  loaded  (liic(  tl\ 
from  the  car.  but  in  Oregon  and  \\a>hinL!toti  the  wheat  is 
more  yeneially  re  cleaned,  and  then  ivsacked  betuiv  it  is 
loaded 

The  wheat  belt  o|  i'lastem  Washington  and  Xorlhern 
Idaho  has,    ^iuce    I ".107.   >(.,.ii  a  n(-w    development    in   the 
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transportation  of  v.licat  to  the  coast.  Bcforo  1907.  tae 
wheat  .vas  conveyed  to  the  coast  by  steam  trains,  but 
earl\-  in  that  year  tlic  Spokane  and  Inland  Electric  Rail- 
way h(j;an  to  o})erate  in  the  Palonsc  coxintrv.  and  to 
coin|)ete  witli  the  >teani  railways  tor  a  share  in  the  grain 
])U>iness. 

'I'he  iiiiprovinij;  of  the  navigation  of  the  Columbia  and 
Snake  i^i\cr.■^  is  of  jji;rcat  impi>rtance  to  the  Inland  Emj)ir(v 
When  boats  and  barges  are  abli>  to  sail  from  Kettle 
Falls,  on  the  ("olumbia.  and  Lcwiston.  on  the  Snake,  to 
Portland,  freight  rates  on  grain  will  undoubtedly  be 
materially  reduced.  For  miles  these  rivers  flow  through 
deep  canons,  and  at  several  points  the  grain  has  to  be 
lowered  to  boat  landings  fnun  elevations  of  l.oOO  to 
2.000  feet  by  means  of  aerial  trauiways.  at  a  cost  of  H  to 
3  cents  per  bushel. 

The  following  figures  of  wheat  receipts  at  primary 
markets  and  sea|)ort.'^  J^i^'^"  ^ome  idea  of  the  relative 
impuriance  of  the  various  .  uitres  : 


\Vni.\T  AND   Fi,<Hii  l\i:i  rii'is    \'-    inn  Pi:im\hy   Maukkts  in   lOnS. 
(I  liirrvl    -    li  hiislicls.) 
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Wheat  Rkcrii'ts   \t  the  I'ortsi.   100,^. 
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Tt  is  well  known  that  f,'oods  whose  value  is  hio;h  in 
proportion  to  their  weight  are  likely  to  be  eha-ged  hi^lier 
treight  rates  than  goods  of  relatively  low  value.  \'aliie. 
however,  is  not  the  only  eoiidition  affecting  freiglit 
charges  ;  under  sonxe  circumstances,  a  higher  rate  luav 
be  charged  for  a  less  valual)le  than  for  a  more  valual)le 
commodity  between  the  same  points.  The  influence  of 
value  and  weight  upon  the  cost  of  carrying  is  well  illus- 
trated in  the  case  of  cotton  and  wheat  in  the  United 
States  ;  and  it  is  of  no  little  interest  to  note  that  this  rule 
of  freiglit  trafiic  applies  to  the  cost  iiicurrod  by  farmers 
ill  hauling  their  products  from  farms  to  shipping  points. 
It  is  estimated  th;;'  it  costs,  on  rn  average,  IT.  cents  per 
100  pounds  to  haul  cotton  from  farms  to  shipping  points, 
\\  hile  the  cost  for  wheat  is  &  cents.  The  average  distance 
of  cotton  farms  from  local  shipping  points  is  IIS  miles, 
and  that  for  wheat  9- 1  miles.  Thf>  average  railway 
freight  rate  for  cotton  from  local  ship})ing  points  to  sea- 
ports is  estimated  at  40  cents  per  100  pounds,  while  the 
corresponding  rate  for  wheat  is  about  20  cents.  This 
(h'fference  in  railway  charges  between  these  two  com- 
miulities   iilustrat(>s   the   tendency  of   value  to   inHiience 
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transportation  rhargos,  and  also  shons  ono  of  the  several 
pliasos  of  tlH>  principles  of  railway  rate  making,  whi.h  is 
often  cleserihee]  as  -charging  what  the  traffic  will  ])car." 
On  the  ocean,  also,  freight  charges  for  cotton  are  higher 
than  those  for  wheat. 

The  cost  of  hauling  wheat  from  farms  to  local  .^hipping 
points    in   the   North  Central  states  is   8  cents  per   lf>o 
pounds  ;  but  in  Kansas.   Ohio.   Indiana,   and   Michigan, 
the  rate  is  6  cents;  and  farmers  in  Illinois.  Wisconsin. 
Minnesf,ta.  Iowa,  and  Nebraska  do   this    liauling   at    an 
average  cost  of  7  cents  per  ]()()  pounds.     In  Missoiu-i   the 
mean  cost  is  9  c(mts  per  100  pounds  :  in  North  Dakota. 
10  cents  per  100  pounds  :  and  in  8outh  Dakota.  11  cents 
per    ]0(»  p,,unds.     West    of    the    Rocky    Mountains,    the 
average  cost  is  10  cents  per  100  pounds,  the  relativ;>ly 
high   rate  being  largely  due  to  the  long  distances  over 
^^■hich  tile  grain  is  mov-d.      The    mean  of  the  railway 
freight    rates  on   wheat  from   local    stations    in   Illinois 
and   Nebraska  to  Chicago  is  16  cents  per   100  j)ounds  ; 
and  the  mean   rate  to    Minneajiolis  from  local  stations 
in   .Minnesota,   North   Dakota.   South   Dakota,  and    Ne- 
braska is  the  same.     Making  allowances  for  the  relative 
(piantities  of  wheat  received  at  Chicago,  Minneapolis,  and 
Kansas  City,  the  average  rate  on  wheat  from  local  ship- 
ping points  to  prim.Try  markets  is    155  cents  per   100 
poumls.  which,  added  to  waggon  haulage  charges,  makes 
the  cast  ,f  transportation  24- 5  cents  per  100  pounds,  or 
147  cents  ]ier  bushel. 

The  freight  charge  from  Chicago  to  New  York  or 
Boston  for  wheat  intended  for  export  is  about  15  cents 
I'-r   liH)  pounds  by  all  rail  routes.     IrJoats  on  the  Great 
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Lakes  rarrv  whoat  from  CluVapn  to  Biiffaln  at  rates 
rantxinu  trnm  \-2'>  to  3  cents  p(>r  bushel  ;  and  liie  railway 
eliarire  from  Hiitfalo  to  Xen-  York  i-.  4-5eent-^  per  bushel  on 
wheat  intended  for  export.  Shipments  by  way  of  the 
Threat  Lakes  and  the  Erie  Canal  are  sent  at  still  lower 
••ales, 

'I'hi-  mean  of  freight  charts  to  Tacom.i,  Seattle,  and 
I'nrtland  from  local  station  is  ]0-2  cents  per  bushel, 
which,  added  to  the  ocean  rate,  makes  the  total  trans- 
jiortation  cost  from  these  local  point-^  to  Liverpool 
27  cents  per  bushel. 

The  cost  of  tra asportation  from  (he  Atlantie  ports  to 
EurojK'  is  from  4  to  5  cents  per  bu.shel.  and  from  the 
( iulf  jiorts.  7  to  S  eents.  Judging  from  the  chanaes  during 
the  jiast  few  generations,  it  is  natural  to  expect  that  costs 
of  fiviglit  (HI  land  and  water  will  be  lower  in  the  future. 
Imi)roved  methods  of  loading  and  unloading  freight, 
economies  in  the  disposition  of  cars  and  vessels,  so  as  to 
avoid  more  than  at  present  the  hauling  of  empty  cars, 
and  the  making  of  voyages  in  ballast,  all  tend  to  lower 
the  c(wt  of  transporting  farm  products. 

Aroextina. 

To  understand  Argentina,  the  country  which  has 
alTorded  so  many  surprises  in  recent  years,  it  shf)uld  not 
be  assumed  that  what  is  fitting  in  North  America  may  be 
successfully  ado})ted  in  Argentina.  Her  importance  as 
a  w  heal -grower  lies  in  the  fact  that  most  of  her  wheat 
must  find  a  foreign  market.  In  good  years  as  much  as 
70  per  cent,  is  exported,  it  follows  that  Argentine 
w  heat  mu-(  largely  find  its  way  to  th»-  ports. 
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The  (li-^tanco  of  the  present  wlior  /arms  to  deep  Wcator 
is  short  :  much  of  the  L'rain  is  prown  witln'n  lOo  miles 
of  llie  ports,  anil  little  wheat  at  present  is  raised  at  mon- 
than  four  time-  that  distance.  The  greatest  distance 
is  ahout  ."iOO  miles. 

The  ab■^cn(•e  of  navi<_'al)le  rivers  in  .Argentina,  with  the 
exception  <>f  the  treaidierous  Parana,  and  the  Uruguay, 
have  rendered  imperative  an  enormotis  network  of  rail- 
ways over  the  <i'nti'al  provinces,  and  ^reat  de\-el(>pnient 
has  recently  hi'vn  seen.  The  lines  of  the  Central  Ariien- 
tine.  the  We-tern  of  Huenos  Aires,  the  Santa  Fe.  the 
F^nenos  Aires  and  Kosario.  and  the  Entre  Rios  Railways, 
with  nuiiieion>  less  impnrtiint  lines.  Iravt>ise  the  wht>al 
fields  of  the  western  and  noithern  districts;  whih-  the 
<ireat  Southern  Railway  cover,  the  -outhern  distiict .  and 
ir  the  most  extensive  railway  in  .Xr'ientina.  The  raili'oad 
sy-^lciii-  arc  chiefly  of  FnL'li-h  i  on-truction  and  owner- 
ship Rai  h  cotn|iany  lias  devoted  its  ener,L'v  and  capital 
t'l  tlie  extensHui  of  its  liiie^  toward^  the  ino>t  distant 
points  attainahle  The  lines  in  mo^t  eases,  do  not  \,.t 
reach  the  Ironlici-.  I'ioneer  lines  .u'e  jirecarious  enter- 
prise-, hut  in  nearly  every  ease  in  .Xri^eiitina  it  has  lieen 
a  (pie-tion  of  ,1  lew  \-ears  raily.  and  then  the  loni^  -trai^ht 
Irach  v\ii!i,Hit  app.ii-cnt  ol)j(>(ti\e  has  heconie  full\ 
ju-tificd  .\  tud\  "f  the  railroad  map  >liow>  that  the 
railway  cMinpanii--  h.axc  left  i  he  lilliii.;  up  of  the  iietuoik 
of  cross  lines  to  he  ,|e,dt  with  at  a  liter  pei'iod  Mm-i  ,,) 
the  exisliim  lines,  as  well  as  tlio-e  authon/ed  are  mow 
or  less  parallel  to  nno  another,  and  do  not,  as  .i  ml... 
)>n)vide  for  much  iro.ss-cnuntry  tiatlic  The  tuakin^  of 
n  railroad  often  precede-  the  elTeetive  loeution  of  a  town- 
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ship  ill  tlic  aL;iit'ultur;il  ic^L'idns.  Stations  aiv  ^cUt  rally 
j)laun(Ml  %\1r'iv  there  is  eouvrnirnt  adt-s  (n  water,  ami 
with  some  regard  (o  existing  roads,  it  such  they  can  l)e 
eall(>d.  Tliore  are  only  a  few  lines  on  whirli  there  i--  any 
opportunity  for  or  advantage  in  the  very  long  train.  >inre 
the  agricultural  di.-^tricts  eentre  round  the  various  j)ort--. 

'The  I'ailroad  has  in  create  the  trallic.  as  well  as  lo 
carry  it  uhcn  e>tahli.slie(l.  I^ittle  cultivation  can  he 
succes«l'uily  cairied  on  lirfore  the  advent  ot  a  lailway, 
hv-'cau.se  of  want  oj  aeec  <  to  a  market  ;  while  the  change, 
whieli  results  a  year  or  two  aft<'r  the  construction  of  fhe 
lines,  is  astonishing. 

The  National  (Jovi'i'miien!  ha-^  enacted  a  law  of  gi'eat 
import  \iz.,  that  every  railroad  conijtany  in  the  Hcjiulilic 
is  at  liberty  to  ((impound  for  exemption  from  taxation, 
and  ti"i,i  duties  on  the  importation  of  materials  until 
I'MT.  'I'lie  consideration  to  be  paid  i>  :{  per  cent,  of  th(* 
net  riMcipts.  The  payment^  are  to  I)e  ajtplicd  by  the 
(■o\t  inment  m  the  construition  or  maintenance  of  the 
leads  (  r(..-N-.ed  by  tlie  railroad.  csj)ccially  ot  the  bridges 
on  the-c  mean-  of  communication.  If  the  roads  are  made 
lie 're  etfective  for  t  rattle  at  all  seasons,  haulage  to  the 
stal  ion-  will  be  much  easier,  and  new  area^  for  euli  i\  at  ii  'ii 
will  be  oj)ene(l  u|»  The  -traight  tia(  i<-  antl  level  iuunti\ 
arc  factors  in  the  cheap  haulaiie  ot  grain 

The  inijiortance  of  the  \arious  i;ulwa\  liiu's  as  wheat 
carriers  may  lie  gauged  Irom  the  taiile  ou  the  ojiposite 
page. 

The  primitive  method  of  transport  in  Argentina  was 
li\  mi  mis  (it  the  wat<'rways.  and  many  years  jKissed 
witiiout  any  <'xtension  of  large  settlements  to  a  distance 
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from  tho  natural  system  of  navigabki  rivers.  Xearlv  all 
the  great  ports  for  shipments  of  wheat  to  foreign  eouutries 
are  situated  on  the  "  rivers  "" — that  is.  on  the  River  Plate 
and  its  tributaries.  The  River  Plate  is  sometliing  like 
10(1  miles  wide  at  its  mouth,  and  is  formed  by  the  con- 
flueni  e  of  two  streams,  the  Parana  and  the  Uruguay, 
which  come  together  not  far  above  the  eity  of  Buenos 
Aires.  The  Parana,  which  form>  the  eastern  border-line 
of  the  great  wheat-growing  province  of  Santa  Fe.  is 
navigable  for  large  steamers  as  far  up  as   Rosa-'io.   and 
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for  sailing-vessels  for  some  distance  farther  up.  Rosario 
is  about  l!>(>  niiles  north  of  Buenos  Ains.  while  Col.i  tine, 
t!u^  port  of  the  eity  of  Santa  Fe.  is  over  2(M»  milc^  farther 
inland,  ihus  for  too  miles  inland,  the  I'late  and  the 
I'arana  are  naviu;able  for  large  v<'>sels.  and  the  Argentine 
wheal  lields  are  praetieally  on  or  ntai-  to  the  .seaboard. 
The  greatest  ports  for  the  shipment  of  Argentine 
wheat  are  i^ahia  lilanca.  Ruenos  Aires,  and  Rosario  ; 
while  .some  quantity  of  grain  is  also  loaded  at  La  I'lata, 
Coiastiuu,   and  8an   Nieolas.      Smaller  places  are   \illa 
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Const  it  urioj),  IJaradem.  an<l  Zaiute.  l>ahia  Blanca  is 
almost  sure  to  bccoinc  the  most  iiii])ortaiit  port  :  it  is 
well  served  ]>y  tlic  Soutliorn  and  tlic  Pacific  i^ailroads. 
The  uiitlay  I'll  elevators  and  dtlier  machinery  at  liahia 
Blanca  ha-  heen  xci'v  hirLjc.  So  lapid  has  Iieen  the  in- 
crease in  u'lcun  expoitation  hen'  tliat  e\('n  now  the 
iacililies  are  not  eciual  to  the  task  of  de;diii^'  witli  the 
trati'c  at  the  liiuh  speed  demanded.  'J'he  probahilities 
are  that  a  m  -tern  ol  radiating  hnes  from  Hahia  Blanca  to 
it^  natural]\  dejiendent  territories  will  he  seen  in  the 
tutnre.  La  I'lata.  situated  almost  at  the  [loint  where 
tile  fic^li  river  watei'  mingles  with  the  ocean,  has  large 
deep  (i(,(  k  accummodation.  hut  tlu>  completion  of  the 
•  locks  at  Bui'iio-^  vires  has  resulted  in  Buenos  Aires  takinf 
much  (it  it-,  tiade.  'Vhc  railroad  lines  here  ar(>  the 
Siiulhein  and  \\'e,->tern.  hoth  i)f  which  use  the  (iovernment 
wharves.  'J'he  nearness  of  La  I'lata  to  the  open  <icean 
enrdilc-  ^hipiiwiier^  to  comi)lete  their  cai'goe>.  and  a  con 
>i(leral'le  numher  of  voxels  from  Ro.-.ariu  and  San  Nicolas 
tind  il  ^uitahle  for  tlicir  recjuiremeiits  ;  liut  La  Plata, 
although  it  ha>  received  every  eiK'ouragemcni .  has  never 
tlourisjicd  niuili  a-  a  jiort.  Buenos  Aires  and  Kosario 
are  providing  excellent  facililie-^  for  dealing  with  whcNit, 
and  are  well  served  iiy  the  railways.  I'arana  and  ('cr 
rieiite,  nia\  l)c  desi  rilied  as  f(*eding- ports  tor  the  main 
wlieat  port-,  'j'he  "' emharcadei'os  ""  at  San  Nicnlas, 
Baradero.  and  Zarate  are  located  among  the  -ide  channels, 
hul  all  have  >idlieient  wat<'r  for  ocean-going  craft,  'ihe 
little  (piays.  where  s(  Ik. oners  and  harges  can  loail  cargoes 
of  wlieat,  are  ver\  nunu'rou.s,  and  servo  as  supply  points 
I  or  (he  great  |iorts. 
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The  change^i  in  flic  depth  of  water  are  frequent  on  th" 
rivers  and  the  estuary,  iiut  th.ey  are  tiie  subject  of  earefui 
stufly  by  till'  authorities,  ospc'cially  the  di-pth  of  the  water 
between  Uosario  and  the  roadstead  oulsich'  Buenos  Aire>. 

The  following  weie  the  exports  of  wheat  from  the 
v.uiou-  ports  in  llios  : 


Rosario 

Baliia  Blanca    .  . 
Biitnes  Aires    .  . 
La  Plata 
Santa  Vv 
San  Xicnlas 
Villa  ( Vinst  itucion 
Other      . . 


HllRllul!!. 

.^o.('.]>^.rt4r. 
;{7.tti  !•..">:;; 
:i4.ii7:),74-j 

lL>,!t7t,',»S8 
iM'.t7.<iS7 

',tsi;.t;i'2 

•J2ii.n:i7 

4, 1:50.01  ti 


'rhoiiuh  i)ian\  of  the  Argentine  railway'^  were  built 
mainly  for  wheat  transportation,  it  is  surj)rising  that  few 
convenience-^  are  {)rovided  at  the  stations  for  unloading 
the  waggons,  or  loading  the  grain  on  cars.  Till  recentl\ 
few  warehouses  were  available  for  the  small  farmer,  and. 
even  where  they  were  provided,  the  Italian  farmcu-  wduld 
rarely  pay  the  charge  demanded  for  storing  the  grain. 
He  prefcri'<'(l  (o  pile  it  out  of  doors,  where,  being  exposed 
to  the  weather,  it  naturally  deteriorated.  (Jrain  liuyers 
did,  howeveiv  sometimes  c(»ver  their  jiiles  of  sacks  with 
canvas.  There  are  signs  of  improvement  now  at  lh<' 
stations,  for  the  railway  companies  are  now  compelled 
to  pmvide  fr<>e  storag(>  for  all  grain  for  shipment,  iiaclv 
of  care  of  the  grain  is.  nevertheless  still  notieealile  at 
tlic  tarm  ami  at  t  he  s(>;tport . 

When  till'  wheat  harvest  piovcs  \i'\y  good,  it  often 
liappen.s  (hat,  in  spite  of  <  lovernment  orders,  the  rolling 
stuck  is  quite  inadequatt'  for  the  trallic,  and  the  result 
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is  that,  with  the  accumulation  of  work  m  the  docks,  a 
cro])  is  >oniotimes  kept  locally  for  a  whole  year,  heforc  it 
can  I)c  ivinovod  to  a  port,  'ihe  type  of  car  in  us(>  i.-,  the 
"Id  Kimli>li,  uhich  has  a  ca])a(ity  of  from  10  to  IS  tons, 
hut  the  i)rin«i|)al  raiJway>  are  now  getting  American  car-. 
having  a  capacity  of  from  :i'j  to  lo  t  »n.>.  Transportation 
of  the  wlicat  to  the  .-eaports  js  almost  exclusively  1)\- 
rail,  the  ireigiit  rates  varying  from  o  to  lo  cents  per 
bu.shel,  depending  largely  on  distance.  The  hauling 
charge.■^  trom  farms  to  local  stations  vary  from  7\S  to 
I  17  cents  per  hu.-hel  lor  tli^tantes  above  twentv  miles. 

.Shipping  facilities  at  the  .seaports  are  growing  ra})idlv. 
but  they  are  still  very  inadequate.  The  river  p(jrts  sulfer 
from  the  tremendous  amount  of  >ilt  brought  down  b\-  the 
I'arana.  and  constant  dredging  is  necosarv.  Doubtless, 
ill  tlie  future  a  great  port  will  be  made  at  Mar  del  Plata. 
\\liere  the  only  rock  foundation  on  the  whole  coast  is  to 
be  found.  The  sliijjs  ;u  ijie  ports  are  frequently  kept 
wailing  ior  days  Itelore  being  loaded.  Sometimes  thev  are 
berthed  three  dvi'i>.  so  that  the  bags  of  wheat  have  to  be 
carried  ,>nv  at  a  time  by  men  from  the  railway  cars  on  the 
track  alongside  across  two  ships  into  the  hold  of  another. 
'I'raiii))  ships  of  2.r)(Kt  tons  to  O.ddo  tons  register  usuallv 
do  till  ocean  iian-portation.  and.  having  always  to  make 
room  i(,i-  -.tcauier-.  it  is  e.isy  to  sec  that  to  get  'Mn\  dr  loo 
car-load.-,  iulo  their  hold  mu-,t  take  some  days.  The 
freight  rale  to  i:uro])e  i-  trom  il  to  12  ceiitr-  per  bu.-hel, 
depending  largely  on  the  sea.-^on.  and  lacilities  for  ret  inn 
cargo. 

Th(*  growth  ol  Argentine  .shipping  facilities  for  wheat 
since  1UU3  has  been  astoiiishing  ;  large  ('levators  have  been 
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built  ;t1  till'  |.iirt-.  iinil  inucli  iimiK  y  lia>  liccii  .-pt-iit  "n 
(Iretlging  iind  other  iiarlxuir  iniprovoment-.  Baliia  l^laiua 
is  an  cMcllcnt  example:  tlic  port  i-  controlled  by  t\\o 
railroad  coiiijjanic"-.  which  have  built  I'k'vators.  and  nia<lt' 
many  other  itn])rovfiii(  nts  to  t'acilitato  prain  handling;. 
rhoe  uiidcrtakipy-'  ai'o  wise  nu'a>ur('s.  foi'  w  hcat-jin'w  ing 
i  -  incrcasin;^  in  that  direction  'I'iic  Tntre  Hios  line  has 
al-o  iuiproN'ed  the  poit  at  ibicuy.  and  increased  the 
laeilities  ior  ";rain  hainiiini^. 

\e\v  railways  are  i)eing  constructed  in  practically  excry 
part  of  the  wheat  districts  of  Argentina,  and.  in  fact,  no 
t)ther  South  American  Republic  can  show  us  much  jjro- 
gress  i]i  railroad  eon^lrui'tion. 

It  is  evident  from  a  ->tu(ly  of  the  foregoing  details 
that  the  Argentine  wheat  iariuer  loses  a  gootl  jirofil 
through  the  lack  of  proper  facilities  and  improved  methoil  > 
in  getting  \u>  product  to  market,  after  il  has  been  threshed. 
The  cost  of  the  bags  he  uses,  bad  ruad.--,  absence  of 
elevators,  shortage  of  railway  car.--,  local  taxe--  on  ju'o- 
du(iion.  high  freight  I'ates.  and  inadecjuate  facilities  in 
the  ship])ing  port-,  increase  charges,  and  reduce  tlu'  price 
paid  to  the  farmer  for  his  wheat. 

.Much  has  yet,  then,  to  be  done  by  Argentina  in  im- 
pioving  her  roads,  her  railway  facilities,  and  th(i  facilities 
at  Ir'I'  [)orts.  It  is  evident  liouevt-r.  that  the  (io\ern- 
tiicnt  and  |uivale  individuals  are  well  aware  ot  the 
iiiiporiancr  ot  tran-portat  ion  facilities,  and  they  must 
pay  attention  to  a  matter  of  such  vital  importance  to  the 
country.  The  efforts  now  being  made  ma\ .  perhaps,  be 
taken  as  a  good  omen  for  the  fut\ire. 

Uf  the  remaining  countries  of  America,  little  need  by 
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saifl,  fr.r  only  f  wo-C'liilo  and  rruguay— t^xport  wheat  ; 
and  (n-i-n  tlioc  two  countries  export  only  a  small  amount. 
TniguavV  wheat  for  export  goes  to  Brazil  and  Western 
Knn.pe.  .Mnnte  Video  is  its  ehi..f  port.  The  faeilities 
lor  transportation  in  ('liil(.  are  not  of  tJie  best  :  she  needs 
nioi(*  railways,  better  ports,  better  shipping  facilities,  and 
better  storage  facilities  for  her  grain.  Her  cinef  ma-kt^ts 
are  the  South  American  IJ.. publics  to  the  north  of  her 
and  Creat  Britain.  Peru  takes  a  larg(>  amount  of  her 
<-xpnrt  wheat,  sometimes  practically  two-thirds  of  the 
■'iiKMmt  e.xj.orte.l;  and  (Jreat  Britain  takes  over  a 
quarter. 


CliAlTER   VITI 

STOR.AliK    OF    WHEAT  * 

LiKK  Iho  tr.an^^portatinn.  the  slorape  of  wheat  has  four 
main  aspects:  (1)  Storage  at  tlu-  farm  :  (2)  at  the  local 
market  ;  (.'5)  at  the  primary  market  :  and  (4)  at  the 
seahoard. 

1.  Storage  of  Wheat  at  the  Farm. 
Tn  Canada  and  tlie  United  States,  granaries  are  a  neces- 
sity on  those  farms  where  distance  from  the  railways 
necessitates  storage  of  the  grain  for  at  least  part  of  the 
year,  or  where  the  farmer  prefers  to  hold  his  grain  for  a 
better  market.  Few  farmers  in  Argent-na  will  incur  the 
expense  of  constructing  sheds  for  storing  purposes.  The 
method  is  to  take  all  risks,  and  sell  the  grain,  which  is 
delivered  at  the  railway-station,  as  soon  as  threshed. 
On  the  Pacific  Coast  of  the  United  States,  storage  is  not 
'•on^idcIcd  of  importance  :  the  sacked  grain  is  left  lying 
ill  the  open  field,  until  it  is  shipped.  There  is  no  very 
great  risk,  for  rains  seldom  fall  during  the  heavy  shipping 
season.  On  the  "•bonanza"  farms  of  the  ])akotas.  the 
grain  is  stoned  in  elevators  of  about  50.00(  bushels 
capacity,  situated   by  the  side  of   the   railway   track   at 

*  The  auttior  is  iiidi'ljti'il  for  soTiic  f.ut-i  regarding  storage  in  tho 
I'liil.d  States  ti.  l)(indlinL'er','<  excellent  werk.  •■  Tlie  Rook  of  \VI„.ai;' 
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opposite  corners  of  tlic  farii^s.  W'liero  mixod  farming  is 
carricil  on.  as  In  Ea-lcrii  ''aiiada  and  the  Eastern  rnitc(l 
Statos.  (Iktc  is  u-u;dl\-  suHicicnt  granary  room  (<n  (ii(> 
farm  to  store  ihu  u  lirat  lield  over. 


2.  Storage  uf  \yui:.\T  at  ttie  Local  Mamket. 

Tile   pritwth   of    ai.M'irultural    tcrritmy    in    tlie    rni'(Ml 
States    and    Canada.     t'i>lln\\  inir    iqx'n    jiionoei'    raih\a\- 
laiildinu.  caused  a  new  development   in  the  handling  of 
cinps.      Bef<  re  railroads  spread   tlieir  network  over  the 
\  ;i-t  \\  li'at  re^fjons.  the  storage  of  wheat  in  small  elevators 
aldiVL:  the  lines  of  road  in  operation  was  little  in  vogue; 
only  the  ])rimary  markets  had  economic  facilities  for  the 
l)roper  handling  of  the  cereals.     With  the  rapid  extension 
of    acreage,    however     tame    the    demand    for    handling 
facilities,  and  railway  companies  and  private  individuals 
estahlished  store-houses  on   the   lines   t»j   shelter  safely, 
and   transfer  economically  the  wheat   for  transmission. 
DcAcIopment  in  Xorth-^Vest  Canada  came  later  than  in 
the  Tnited  States.     When  the  (,'anadian  North- West  was 
being  opened  up  in  the  early  days  (1884-1S90;.  a  number 
of   so-called    '"  flat    warehouses  "'    were   built   by   private 
persons  at  different  points  on  the  Canadian  Pacific  Rail- 
way.    The  small  business  that  could  be  done,  and  the 
k'W  economies  that  could  I)e  practistnl.  together  with  the 
establishment  of  the  elevator  system  in  the  J)akotas  and 
Minnesota,    resulted    in    the    Canadian    Pacific    Railway 
encouraging  the  formation  of  elevator  com]ianies.  and  the 
building  of  elevators  at    their  stations.     Now  elevatois 
are  among  the  principal  objects  at  the  prairie  stations. 
While  mut  h  may  be  said  against  the  elevator  system 
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and  manapomcnt.  yet  tho  pist  (4  tlic  iiiatt<T  srcm-  to  he 
thai  it  is  the  most  convenient  and  ntpid  nu'thod  of  hand- 
liny  main  yet  devised.  Without  the  aid  (.f  elevatois  a 
vast  army  of  men  would  have  to  lie  emplnved,  and  the 
o|)ci'ations  uniild  he  so  slow  and  (■.\),cn>i\c  that  uhcaf 
l)fodiK'tion  \v<Mild  lunc  to  li.-  <urlailed.  'I'Ih.  ch-vator  at 
the  local  market  oflen  lia>  mai-hinei'\- cap.-iM.  of  ciiptv  in^r 
1(»  <iiio  l)ushel>  an  hoiii'  from  waggons. 

Cars  at  the  loeal  markets  ar(>  lillcd  foi'  tlt.>  primary 
markets  in  the  following  maiuier  :  ]?oards  ai-c  pLucd 
across  the  doorway  of  each  car.  forming  a  hariici'  as 
high  as  the  grain  is  to  he  loaded  inside.  Tlie  cars  ar(> 
IkuiKhI  alongside  tiie  elevator,  and  spouts  put  tlirouLdi 
tlie  doors  ahovc  the  to})s  of  the  hoards  :  then  tlu^  '_rrain. 
supplied  from  the  bins,  runs  out  either  by  gravitational 
foi'c(^  or  by  means  of  belt  conveyors. 

The  successful  working  of  elevators  is  dejiendent  on  th(» 
ilouiug  quality  of  grain,  but  at  present  the  Pacific  Coast 
States  are  lacking  in  eK^\ators.     Idle  grain  is  handled  in 
sacks,  and  ^ince  its  destination  is  in  most  cases  the  port  of 
>hii)ment.  the  facilities  are  such  that  trains  can  be  run 
from  the  Avheat  fields  to  title-wat"-  at  a  very  few   houts' 
notic(>.  and  a  large  saving  in  the  handling  and  wandiouse 
requirements  is  made  by  loading  s]:;ps  directly  from  the 
cars.     Wheat   not  shipped  at  once  is  either  heapiMl  uj) 
111  huge  piles  out   of  doors,  or  sometimes   in  wareluaHes 
at  the  shipping  ))oints.     These  warehouses,  operated  bv 
farmers'  unions  or  graind)uyinr   firms,  vary  in  size  from 
to  fed  by  90  feet  to  oO  feet  by  2(Mt  teet.  and  their  capacity 
is   from    m.om  to    4S.(M)o   ,sack^.     In    Washington   and 
Oregon,  ulieat  reaching  shipping  i)oiiUs  i-^,  however,  run 
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through  a  grain  warehouse,  wlicre  it  is  cleaned  and  r;raded, 
after  nliidi  it  i-;  re-sacked,  and  loaded  on  the  vessels  or 
ear-  for  tin;<!  sliipinent.  The  question  of  handlinii;  wlieat 
in  l)nlk  has  lieen  auitated  in  the  Paiifie  States,  with 
opinion  about  equally  divided. 

The  elevators  at  the  local  niurkets  are  owned  (>ith(^r  hy 
the  fanners  thetu-elves.  Sy  (lie  local  <;rain  dealers,  or  hy 
the  iirain  '."uveiN  situate<l  at  lln'  primary  markets,  [.ine 
ek'vator  com]>anies.  composed  of  L'rain  l)uyers  at  the 
primary  jnarkets.  own  hundred^  of  elevators  at  the  rnilway 
stations  in  the  grain  territ  /os. 

.Xccording  to  the  Indtistrial  ("olllmi•^  'on  Reiiort  of  the 
Tiiiied  States  there  were  in  liHil  in  ih'own  C'ountv.  SmmiIi 
Dakota.  ».">  elevators  with  .i  capacity  of  trom  Il'.oimi  to 
1  r.dOd  l)tistiels  eacli,  1 12  "  tint  warehouses  "  with  a  lapacity 
of  Iroiii  .'{,0(10  to  .j.ooo  liii-hcU  each  and  3  large  elevators 
lielon'iing  to  flour-mills,  he-ides  :U>  warehouses  belonging 
to  \-2  line  conij)anies.  This  (>ounty  whi(di  is  :{»)  miles 
wide  b\-  ts  miles  long,  may  be  taken  as  a  typical  example 
of  -forage  conditions  in  the  idimnen  lal  wheat  region-  of 
N'cirlli  .Vuirrica. 

In  .NrL't'Otina.  storage  conditions  are  more  primitiv<> 
thaii  in  North  .\merira  It  is  very  M'ldom  that  !_qain  •  a.n 
b<>  loaded  into  the  railway-cars  directly  from  theiait-, 
that  haul  it  liom  the  ■"  (diacra  "  or  tarm  In-omeof  the 
principal  wheat  stations.  corruL^aled  ifon  warehou-c-  haxc 
Imcii  huilt  toi'  the  -toi-age  of  gi'aiir  hut  ll c-e  are  piiiiei- 
|,;iil\  Ini'  the  u-e  i>f  w  heat  liuyei'-.  or  ouiieis  (if  laige  tracts 
ot  nuited  land  Wheat  is  stored  in  tlicm  to  lie  held  for 
a  liettei'  pri<  !■  oi  to  await  the  -upp!\-  of  ears,  (Jovern- 
uii'ntal  a'tion  in  launpellini'  free  storage  of  grain  for  ship- 
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men!  will  lielp  the  small  fanner,  but.  at  present,  the 
•t'Tiiiie  faeUities  at  the  station  are  very  inadequate. 
Even  yet.  wheat  is  stacked  in  great  piles  of  bags  in  the 
'iMintiy  stations  awaiting  shipment.  It  is  almost  in- 
\aiialily  sold  to  some  regular  buyer  for  eash  on  arrival 
in  the  station,  or  before,  and  the  responsibility  for  its 
caic  is  thereafter  with  the  l)uyer.  These  buveiN  usually 
have  immense  heavy  canvas  covers  to  put  over  the  pih's. 
whiih  are  built  on  j)latforms  0  inches  from  the  grounil, 
and    if  well  covered,  sutler  little  damage, 

1 1  dio  not  seem  easy  to  suggest  any  practical)le 
in.tliod  of  -torage  at  the  country  stations  in  Argentina 
iK'side  )>iling  the  wheat  in  bags  under  cover  of  she<ls  (U' 
w.t rehouses,  which  should  be  of  the  .sim})lest  construction, 
.dlM\\ini.  tor  a  numl)er  of  country  carts  to  bo  unloaded  at 
th"  same  time.  It  is  possible  that  an  arrangement  might 
be  made  for  loading  from  the  shed  into  bulk  trucks,  and 
t  Ik'  (piality  might  then  be  determined,  much  as  it  is  graded 
in  .\iirth  America  by  the  elevator  companies,  after  it 
I'c.ichcs  ilie  depot  It  must  be  ivmembered  that  in 
Argentina  the  Italian  or  Spaniard  who  grows  the  grain,  is. 
ill  many  resj)ects.  little  more  than  an  agricultural  labourer. 
He  biiiK's  lii>  produce  to  the  station  in  small  quantities, 
and  has  to  ,i,i  (he  I)^.^)  ]i,.  ,.,^,i  j,i  selling  it.  being  (piito 
unable  to  provide  the  bu\er  with  any  uniform  cpialitv, 
or  Mih<'i-  exact  details  a  ■  to  what  there  is  to  be  dealt  with. 
Differences  in  (piality  and  rleanness  result  frnm  the  care- 
le.ssness  and  indilVeivnce  of  the  farmer,  and  ,.iich  dilfer- 
ences  ari  very  troublesome  when  the  question  ,,f  dealing 
with  grain  on  a  uniform  basis  as  in  Xortli  ,\nierii'a  has  (o 
be  considered. 
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Elevators  huvc  Ix'cn  mentioned  as  a  method  of  over- 
eoining  the  storaf^e  difHeuhy  at  the  railway-stations,  ano 
the  aiivocates  tor  them  aie  many  at  the  interior  stations. 
As  yet.  however,  no  i)lan  has  Ijeen  suggested  which  does 
not  invoke  a  large  original  outlay,  ver}-  large,  at  least,  in 
comparison  with  the  possible  receipts,  when  all  the  year 
round  i-^  ( on-^idered.  I'nless  it  occurre<l  to  >omt>  large 
trader  to  monopolize  the  elevator  tor  >ome  three  or  tour 
inonlh-^  l)y  tilling  it  up  comiilctely,  tiiere  would  pr<>l)ahly 
Ite  a  gootl  turnover  tor  the  tir^t  part  of  the  year,  Inil  after- 
wards the  eh'vator  would  he  nearly  u,--ele>s  in  mo>t  reasons. 
There  anv  doubtless  important  localities  which  would 
provide  woik  tor  the  niacliiiiery  and  >ta}T,  suilicient  to  pay 
OA'pensos  all  the  yew  round.  Iml  the>e  are  tew.  and  the 
rate  ot  inlere-t  on  capital  outlay  i-~  a  high  one  in  .Argentina. 

Where  ele\ator>  .ire  hu  king  wheat  is  often  tran>teried 
diivetlc  tiom  the  waL'u'oii  to  the  eai'  by  meaii^  of  manual 
JidHiui-.  In  the  ('.inadian  Noi'tiiWe-t  therailuax  com- 
panies provide  "sidings  ""  or  li-ai  ks.  and  Imild  platform^ 
ateountr\  points.  whi(di  enable  the  tanner-  to  haul  their 
loads  up  to  the  ear  door  and  -hovel  the  ^rain  into  the  car. 
The  grain  i-  then  shijiped  to  some  eommis-ion  hou-e. 
The  labour  ot  peon-  in  unloading  the  waggon-  and  load- 
ing lher;ii-  al  heal  t.iiionsiu  .Xi'uentina  costs  eight  cents 
per  bu-hi  1  liut  the  lanner  ometimes  avoids  this  eharge 
b\  di'ini;  the  work  him-clf  There  i-  nea!l\  alway-  a 
'"iniek  tamuK'  '  ui  Argentina  at  the  bu-y  time-;  and.  to 
add  li .  t  h<'  iiu  (.in  enieiire  ul  1  he  I  ladc  t  he  condition  o|  i  he 
grain  has  to  ht>  clo.sel>  uatcheil,  when  it  isatcepted  tiom 
th(»  fanner  in  all  i)Ut  the  very  dry  seasons.  'I'he  r.nlroad 
olticials  will  not  i.ssue  au\  bniding  acknowledgment  ot  the 
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ivceipt  otthogmin,  until  tlu-y  liavo  (ni<k>  ivady  t..  recoivo 
tlio  «oo(ls.  Tli(^  l)uy('i-  is  thru  |)iv[)aiv(l  f)  havo  tho 
\\.'iulit  and  quality  tested,  and  to  cxfivi.o  his  rii,dits  as  to 
rejecting  inf.n-ior  ;r,,ules.  These  operation-^  are  u.iialJv 
pertorniod  on  a  ••  planehada  ""  or  platiorin.  usuallv  erected 
ior  the  neeasion.  and  are  interrupted  in  \v(.t  ueatlier.  it  is 
easy  to  mm'  that  the  agent  ol  a  large  exporter  who  ean 
i'lioi<l  to  provide  ,>l,,rage.  and  ean  provide  load,  tor  every 
truck  as  It  c.ine.  to  hand,  .an  virtually  exelude  othJr 
traders  at  the  lime-  ot  g^eate,■^t  pre-sunv 

The  ele\ator  sy>(,Mu  in  North-West  Canada  i.  rapi.lly 
increasing.  In  tlie  thre(>  piovnues  ,)t  .\laiiiio!)a  Sas- 
katchewan, and  .Mherta  (ineluding  six  tor  llriti-h 
'  "i'lMil.ia).  thrre  were  m  iltlu  I  ,s(;7  ..levators  and 
'•levator  warehouses.     ()ne(al  Si    i!..nilarei  had  a  capa.it  v 

"•'   •^" "  I'n-hel.    and   three  ha.l  a  .apaeily  .,)   _'.-,. \, 

l)ushels  each.  I'oui  had  .apaciiies  oj  tdfMiitii  ;{(|(mmio, 
-'•■»<MMM..  and  j;{.-,.(i(M.  |,i,>h,T.  respectively;  two  ha. I 
c.ipaeiti,.>  o!  L'(in  (MM)  hush.-ls  each  :  on.-  had  a  capacity  ot 

'•'"* I'uaiel.:  an.liwoothcrs  had  <  apacitiesot  ir,(iu(Mi 

lMishrl>  ea.  h.  rhe  average  capacity  is  about  I'D.UUU 
hu-hels. 
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."{.    St..|;.\.,|.;    ,,f    WiiiO.vr    AT   TUK    I'jilMAin     MviiKKT. 

The  cajjacily  of  the  elevalois  at  I  he  luinuxry  nuirkots 
to  handle  and  store  grain  is  unormou.s.  Oil  en.  to  increase 
the  .storage  capacity,  large  tanks  capable  of  hokling  (iu.ooo 

'"  "'" ''H-helsor  iii.,r.-ar..  l.uih.  and  placed  alongM.Io 

''"'  ■"■""  '■i"^aloi  I  h.'v  an.  hlh-d  tn.ui  the  top  by  a  belt 
lonveyor.  ami  eniplied  Irom  the  bottom  by  a  siinilar 
arraugeineiit,      (  hi.agos    Hist    .'levator^    were    built    in 
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the  littic.^  (it    (lie  last   century,  and  nn   Jannaiv    I.    inO!», 
the  lot, J  ('a])a(ity  nt    tlio  m'ain   elevators   in    llial    cily 
\va--  r)4.2t"),fiO(i  ](ii~Iii  ]-^ :  lUic  of  tlii'-;o  elevators,  topether 
witli    it>   antifXi'N.   lia-   a   >1(irai;('   capacity  of   ,")  oooono 
l)u>!u'ls.       Minnoapiili^.    the    greatest    flour-milling;    and 
wheat  -  receiving    centre,     had    a     storage    capacity    ot 
42  ;24(i.(Mi(i  hii^hcls.      St.   Louis  and   ilast  St.  L(uii-   had 
a    coinhined    capacity   of     1 2.(iii(i.n(i()    liushcN.      KaiNas 
City  had  a   capacity  ot    ir..(ioo(tOo   hushcls.  and    Duluth- 
Su])eri(U'  .'!(i  (ioo.oimi  Im-licK      Tlu're  were  fifteen  I'levaliu's 
chis.sed  as  t.'i'tiiinaU  in  Canada  in  19lo.     At   Port  Aithur. 
Ontario,  tin- (Canadian  \orthcrn  Railway  owned  two.  with 
a  capacity  of  S.ToO.Oun  and  .■!.2oO,00(i  hu  hels  respect  ively . 
These  were  operated  hy  the  i'ort  Arthur  l"'Jevatoi'  ('mn- 
})anv.     At  Port  .\rthui  ah'i  an  elevator  of  T.'yo.diMi  hu-hi'ls 
eajiacity  was  operated   l>y  I).  Horn  ;.nd  CuMipanv'.     '!'he 
Canadian    Pacilic     Pailway    at     FiU't     W'illiaiU    operated 
three  clevator>.   with  .1   re.pi(  live  ca|)acity  m|    l'.T.'J". ")(>(>. 
2.4r)8.(i(i(».    and    :2,i.*;f  l.iMMf    i.ii-hel-    each.,     'i  li(>     Empire 
l']le\ator  Company  had    one  ot    C7*>'>.'»<"'   iui-hel'  (  apa 
city;   the   Con^olidatcMJ    one   of    i  T'lddou   hu^hels  :    ihe 
Ogilvie  I'lour  MilU  ( 'ompany  one  of  I .  H'<»  (iiio  Imsliels  ;  and 
Muirliead     l>la(l<.  ami   (omp.my  <ine  dt    Il'.'hkmi  hnshels' 
capacity.     .\t  Keewatin    (tntano.  the  l^ake  of  the  \Vood< 
MiUmy  Company  had  tun  luillintr  elevatr)rs.  with  a  capa- 
city  of    7r»<t,0()(4   and    ario.ooM    hudicl-    r( -pect  i\-cly      At 
Keui'ra     Ontario,   ih.'    \iapl(>  Leaf   I''l'iiir  .Mill>  ('(un|ia.nv 
had  "uc  o|   ton  (Mio  liii-hei..'  •a|)acity.    The  greater  port  ion 
of  the  grain  taken  into  th''  humircd-  <>(  Miriller  elevators 
in  the  w(*^t  and  shipped  from  l(>.i(ling  })latfiirm^  at  cnnntry 
points,  finds  its  way  into  the  lake  terminals,  and  i>  shipped 
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troiii  (liciicc  Ity  vc-^scl  d,  the  Georgian  Ray  ports.  Lako 
Ilmnn  ports.  .Momiciil.  Kingston,  and  Pioscott.  In  ad- 
dition, a  (plant ity  of  grain  is  -hippcl  dirci  t  I»\-  rail  ovi-r 
tile  (iicat  Xortliorn  Railway  to  J)uliitli.  and  is  afterwards 
tiaiv  tcrri'd  ••  in  l)ond  "'over  the  rnitrd  Sluic-;  t('rritor\- 
t(i  lUilTalo  and  .Montreal  for  sliipnient  abro.id. 

Klevator-  at  the  terminal  point-  are  owned  hy  [irixatr 
indi\  idiia!-,  and  tuiiipanir ;.  'I'he  centralizing  and  (■i>n- 
solidation  of  railway  system-  hi'ought  with  them  I  he 
eoiiM.Jidation  of  elexatnr  companies.  liie  lueal  store- 
houses came  under  the  control  of  the  interests  operating 
the  terminal  plants.  Wheiv  t  lie  I'ailways  owned  their 
own  stordion.ses,  they  found  it  imjjractiv'aitle  to  ojjerate 
th'iii  themselves,  and  made  .ij)eratiiig  agreements  with. 
or  sales  to,  cnmpanie^  or  indi\iduals.  who  would  do  this 
Work.  The-,.  eDtnpanie;  Iiecanie  llie  me<lium  through 
whieh  pi'actically  all  eeivai-.  Irii.ulary  to  the  respe(tive 
lines  of  I'oad  nn  w  hit  h  they  njx-iated  must  go  to  market. 
'Ilie  laws  ,,f  sdtne  -lates  pn.jiiliit  a  puhlie  warehouseman 
from  tradiiiLT  in  erain,  so  otln'r  companies  have  been 
organi/.eil.  wuikinu'  in  conjunction  ^sith  \varelious,.|iien 
to  handle  the  hu-iucs.  The  -hippiiiu'  oid  iveeivim:  ol 
wheat  has  thcvfore  in  the  I'mled  States,  pas-,ed  iiit(.  a 
tew  hands. 

Cars  are  uidoaded  at  llic  teiiuiiial  ele\a1ois  1)\  means 
ui  largo  scixips  pulled  hy  uiaehinery.  i)ut  placed  in 
position  and  guidedhy  hand  it  is  a  eomnioii  piaetiee 
lor  the  grain  to  he  receivod  from  the  t  ,tr  throu^di  a 
grating  into  a  pit.  at  tii(>  l.otfnm  of  which  .wo  helt  con- 
veyors. JMoni  the  pit  the  gram  is  carried  to  (he  to|i  ,  t 
the  elevator,  where  it  is  weighed  on  laige  scale-    capal»l(» 
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sometimes  of  holding  ."ioo  hiislid-,  racli.  Micv  In-iiiti; 
Wfighcd.  the  grain  is  1ranstrii'(Ml  u>  thr  bins  bcluu'.  troiu 
wliifh  il  may  again  id-  lonxoycii  l»y  the  force  of  gra\ity. 
or  hy  )iu>\iiig  ln•lt^.  1o  otlicr  parts  of  the  elevator  or 
to  the  chutes,  which  ilchver  it  li>  cars  or  vi-ssels.  ft 
shouM  he  noted  tliat  (^levators  are  also  u>i'd  to  clean 
grain  and  to  mix  (lifi\-ivnf  grades  of  the  same  kind  of 
\\  heat , 

Fiutlalo.  tliougli  not  a  primary  market  in  tlie  usual 
scn--e.  is  yet  a  great  receiving  centn-  for  wheat  fur 
shipment  and  storage,  drawing  its  supplies  fioni  other 
markets.  Some  ot  its  elevators  have  a  stora.tre  caj)acity 
of  i>. son, (100  hushel-.  and  are  luiilt  of  steel.  Klectricily. 
derived  Irom  the  Niagara  l-alls.  oj)erate>  the  ehnators. 
which  are  protected  from  tire  liy  pneumatic  water 
systems. 

I.ake  vess,,|s  are  unloaded  a1  P.ulTalo  i)y  means  of 
sponts  or  ■■  marine  legs."  uhi"h  .iic  let  down  into  the 
hold,  and  the  L'tain  i-  then  diawn  up  into  the  (^levator. 
S(!Oops  pulled  hy  meclianiial  powcn'  and  guided  i)\'  hand, 
are  u>ed  to  conv(*y  the  grain  froin  ditVereiit  parts  of  the 
•"»''•  ''•  III''  "'  marine  legs."  'i'en  thousand  huslu^ls  per 
hour  can  he  aidoaded  from  vc-^seIs.  while  the  spt)uts  on 
the  other  sidt-  of  the  elc\,itoi'  ran  reload  grain  into  cars 
<i\('  or  ten  at  a  time.  I'he  t  ime  to  till  a  car.  under  favour- 
able eiivumstaiKcs.  is  very  sjioit.  The  average  for  a 
number  of  cars  at  IJutfalo  in  .luiic  l!)o'l.  was  ten  minutes 
each  including  the  time  reipiired  tit  move  one  car  out  of. 
and  another  itito  r.nsitiou  uiulei'  th<^  eh' vat  or  spout.  The 
cats  weic  nio\ed  by  means  of  a  cai)le  opeiated  b\ 
umeliiuery  i«  tlie  elevaioi      The  eonteuts  of  an  ele\ator 
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bin  of  .'500  busliels  are  discharged  into  tars  in  the  space 
of  two  to  tlu'eo  minutes  while  a  eanal  boat  of  s  oco 
bushels"  capacity  can  l)e  loaded  in  al)out  an  houi'.  A I 
Chicago  and  Dulutli  i  ;kc  vessels  are  loaded  by  means  of 
a  nu.nber  of  spouts  or  legs,  one  for  each  of  a  number  ot 
haU-hway->  of  th(^  \esscl. 

Klevators  at  ill  ■  primary  markets  having  a  capacity  oi 
LtlOO.Ooo  bu-hcls  are  ca])al)le  of  ivceiving  and  di'livciing 
l.l.oiio  bushels  per  hour. 

On  the  Pacific  Coast  and  in  Argentina  thei'c  are  no 
great  primary  markets  in  the  interior  ;  the  destination 
of  the  wheat  is  the  seaport,  so  that  in  these  regions  the 
storage  of  wheat  has.  for  all  intent-  and  [)urposes.  but 
three  asuects. 

4     STOK-VCii:    OF    WlIKAT   AT    THE    SEABOArT). 

There  i^  not  the  need  for  elevators  at  the  ports  to  be 
as  large  as  those  ai  the  primary  markets,  for  wheat  is 
only  stored  in  them  to  await  shipment  abroad,  'j'he 
largest  elevator  on  the  Atlantic  Coast  ha>  a  capacity  of 
about  I.NOO.ooO  bushels,  and  can  unload  giain  from  cars 
at  the  rate  of  500,000  bushels  per  day.  and  deliver  to 
vessels  at  the  rate  of  l.OOO.OdO  bushels  per  day.  both 
operation-^  ^'^i'ly  '■*ii  simultaneously.  'J'lu-  record  in  elc 
\ator  loading  of  steamers  with  wheat  was  made  in  I'.mh;. 
w  hen  a  steamer  at  I'ort  William  ua-  loaded  with  I'.is.ooo 
liushels  in  <inc  hour  and  tifly-scvcn  niinutes,  or  at  the  late 
I  it  ;{,ott;  tons  per  hour. 

'I  he  terminal  facilities  of  a  railroad  at  a  seaport  include 
traik--.  wharves,  warehouses,  elevators,  and  appliance - 
lor  Iran  ieii'iim  freight.     The  capac  ity  for  li.indlin'j;  lai'- 
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is    about    l.OfiO  cars  per  day  for  a  largc-sizod  terminal, 
aiid  sometimes  as  low  as  siyty-five  cars  per  da;,    for  a 
smaller  tt'i'iiiinal  at  an  important  seaport.     In  some  eases, 
two  oi'  more  railroads  v.ill  use  the  same  terminal  as  a  port. 
A  iiMial  viz,.  f(ir  an  ocean  steamship  pier  is  about  250  feet 
wide,  and  altout  800  feet  long.     In  the  middle  of  the  pier 
are  railroad  tracks,  and  on  cither  .side  ocean  vessels  ar(> 
moored,     (h'ain  in  bulk  is  easily  loaded  on  u  vessel  by 
transferring  it  through  spouts  running  from  the  elevator 
to  the  hold  of  the  shi]).     After  a  considerable  quantity 
of    grain    has    been    loaded,    a    nuHd)er    of    men    called 
■' trimmer.  ■■  go  down   into  the  hold,  and  with  wdoden 
■^linvels  level  olf  th(>  grain.     This  process  is  called  "  trim- 
ming."    The  loading  of  a  ship  with  grain  in  bulk  takes  but 
a  relatively  sh(U't  time,  for  each  hatchway  may  be  supplied 
at  the  rate  of  ^o.ooo  bushels  per  hour,  and  with  three 
hatchways  it  would  take  but  a  few  hours  of  actual  running 
to  fill  the  hold  of  the  large-t  steamship.     There  ar(>  two 
different  arrangements  mad(^  tor  loading  grain  on  a  vessel. 
while  it  is  alongside  a  pier  taking  on  board,  other  freight. 
One  arrangement  is  a  .series  of  belt  conveyors  running 
along  a  gallery  above  the  pier.     Along  the  sides  of  the 
gallery  are  spouts,  which  may  be  lowered  to  the  hatches 
of  the  vessel,  and  the  grain  thus  transferred  to  the  hold. 
The  other  arrangement  is  by  means  of  a  floating  olevatoi'. 
Boats  containing  the  grain  are  towed  alongside  the  ^lup, 
and  a  floating  elevator  convey.s  the  grain  up  from   the 
boats  to  the  top  of  its  tall  towers,  and  th.'U  lets  ji   run 
into  the  vessel's  liold. 

The    following  table  gives  the  elevator  capacity  at   tiie 
various  Atlantic  and  CJulf  port^  in  lUUS  ; 
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Baltimnii' 
Ph)l;u]-lpliia      . 
B(-st..n   .. 
^lontii-.il 
\('\v]K)rt  Xcws 
XfW  ( )rli  alls 
(ialvr-^tcn 


13,-230.000 

(i.:i."(»,()0(» 
;!,."):.( ),()0o 

•J,(MHI,IMM» 

1.1  .?."),(»••) 

•_M!."(l,(lOO 
4,-2(Kt,(MK) 
.■!.S(M»,(MK) 


On  till'  !'ai-ific  Coast,  laruv  urain  \\;u-'1imu^c.v  lalvr  the 
))laoe  of  clcvatcrs  at  the  |i()rt->.  Those  \\arcliiiu~('->  aiv 
.-u|)|)lit'(l  witli  clcaiiiiiL."  and  yradinj;  plant-.  Sack-^  <>t 
wheat  nia\  I'lteii  ho  seen  lyiiij^  piled  I'li  eh"'  l)ani-.-  ot  tlie 
1  i\<'r  .  If  the  deck  f)f  a  vessel  to  I»e  loaik-d  lies  at  a  lo\', er 
level  than  the  uraiu.  the  -aeks  are  tir-t  elevated  hy  a 
eoii\e\oi'.  consist iiiji;  of  a  chute  aiiil  an  eiid'ess  l)elt,  and 
then  they  descend.  'i'he>e  ineth;)d  are  more  expensive, 
and  lake  liincer  time  than  the  ek-vator  sy>tem  ;  three  or 
lour  days  are  I'equired  to  load  a  ship  with  from  .'5  On(»  to 
:}.;")( Id  tons  of  wheat 

Sliip])iiirr  facilities  at  the  river  and  ocean  ])orts  o^ 
Arirentina  aie  una))le  to  co{)e  with  the  amount  "I  wheat 
I'eady  to  he  exported  in  the  hiisy  seasons,  imt  yreat 
elfort-  are  heinij;  made  to  im])rove  the  conditions.  The 
jiui't  ot  l!uen(is  Aii'es  belonL's  to  the  National  (rdvernment . 
which  has  expended  much  eueruy  and  nione\'  in  proA  idiim- 
facilities  lor  trade.  A  lone;  row  of  shells  containing 
machinery  for  the  transport  of  jj.rain  in  hags  is  one  of  the 
latest  efforts.  Charges  are  kept  low  loi'  (he  flush  oi  tiu- 
crop  delivery.  At  a  cost  of  about  il.onu.diid  sterling, 
there  have  been  erected  at  Hiieno-^  Aire-^  a  series  of 
grain  elevators  luliy  (  aj)a!)ie  of  ck-ahng  with  the  traHi(  ot 
the  port  at  ordinary  times.  These  are  {)laee(l  alongside 
the  duck  tpiay,-,  where  the  larue>l  vessels  can  be  bertlietl. 
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and  tiie  rargn  shipped  in  bulk  :  while,  if  nccfl  be.  the 
arrangements  permit  loading  in  bags.  All  the  railways 
having  eonnedion  with  the  capital  are  also  granted 
tarilities  for  running  trucks  alongside  the  elevators,  ware- 
houses, or  vessels,  as  may  be  necessary.  In  1009  there 
was  erected  at  I'uenos  Aires  a  silo  installation,  with  a 
storage  capacity  of  .'^(i.OOO  tons  of  wheat  ;  right  in  the 
centre  is  a  floor  granny,  in  which  20.000  tons  of  wheat 
can  be  -stored  in  bags.  The  conveying  machinery  in  the 
silo  house  and  floor  granary  has  an  hourly  capacity  of 
l.i'OO  tons  of  bulk  grain,  and  3,000  bags  of  wheat.  The 
-hiiJ  elevator  has  a  capacity  of  100  tons  per  hour,  and  has 
lieen  erected  on  the  water  side  of  the  shipping  ware- 
houses, for  thv'  ))urpose  of  clearing  vessels,  which  bring 
wheat  down  from  the  grain-bearing  districts  along  the 
banks  of  the  great  Parana  lliver.  Rosario  has  a  high 
"barranca.'"  or  river-bank,  enabling  shippers  to  load  at 
a  moderate  expense  by  means  of  chutes  from  the  trucdcs 
down  into  the  holds  of  vessels.  The  system  of  elevators 
and  warehouses  is  on  a  large  scale,  and  all  the  railnnids 
entering  the  city  have  access  to  the  wharf.  In  common 
with  the  minor  river  ports.  Rosario  experiences  consider- 
able alteration  in  the  depth  of  water,  and  gr.  at  vigilance 
is  necessary  at  times  in  securing  vessels  getting  away 
with  the  light  (piiuitity  on  board  to  allow  of  their  proceed- 
ing safely  down  the  channel.  .\t  Bahia  Blanca  much 
money  has  been  -pent  on  elevators  and  machinery  :  the 
Southern  and  Pacific  Railroads  serving  it  have  each  their 
own  "  port  "  here,  and  compete  with  one  another  in  pro- 
viding the  best  facilities  for  shippers.  lShip»  are  loaded 
at   Baliia    Blaura  liy  elevators  ;   by  steam  winches,  which 
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lift  tlio  I)iij4s  from  the  cars  into  \\iv  ships  lying  alongsido  ; 
and  by  incu.  w  iio  cairy  tlit^  bags  on  board  ni  the  did 
piirnitixc-  way.  Soiiictinirs  tJir  liags  aiv  cairicd  \)y  an 
('ndlc»  Ij.-lt.  opciatcd  \>y  i-U'ctiicity.  fr<ini  tin-  I'urs  about 
'""  b'i't  lo  a  >hoit  cliufc.  that  lands  them  on  to  tlu- 
deck  of  the  ship.  In  the  busy  s'-ason.  when  ships  have 
to  wait  a  long  time  for  berths,  they  sometimes  take  on 
cargo  by  ligliter  at  15ahia  Blauea. 

Ol  ocean  ve^>els  conveying  wheat  to  foreign  markets 
trnm  the  seaboard  there  are  two  main  classes — lini-rs  and 
(ramps.  The  first  class  consists  of  vessels  belonging  to 
a  regulai'  line — that  is.  a  group  of  vessels  plying  over  the 
same  route,  voyage  after  voyage,  and  having  more  or  less 
regular  times  of  sailing.  \'essels  of  the  second  class, 
commonly  called  ""  trami)s,'"  have  no  regular  routes  (»r 
tinu  ^  of  sailing,  but  go  from  port  to  port,  seeking  business, 
usually  for  a  single  voyage  at  a  time.  The  fact  that  farm 
pritducts  are  reatly  for  shipment  in  a  uiven  country  in 
large  quantities  only  at  certain  seasons  if  the  year  makes 
the  tianip  shi})  practically  a  necessity.  The  large  quan- 
tities, of  wheat  gathered  soon  after  Jiai'vest  at  the  sea- 
board for  sliipment  to  foreign  countries  could  not.  as  a 
rule,  b(  hantlled  by  the  steamship  lines  pl^-ing  from  the 
various  ports,  so  it  is  necessary  for  some  indepentlent 
vessels  to  assist  in  handling  the  business. 

Wheat  is  one  of  the  most  important  of  all  articles 
carried  on  the  ocean.  Foi'  the  greater  part  nf  the  year, 
tiierc  is  sur})lus  wheat  awaiting  shipment  at  some  port  on 
the  .\merican  ccasts.  By  .ianuary  and  Februar\-,  the 
ulicat  ex[)orts  from  the  racilic  C'nast  of  the  United  .States 
have  begun  to  arrive  in  i'^iurope  in  con-ideral*Ie  quantities  : 
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in  .^^aI■(•11.  the  Avlirat  -liips  t'nun  Ar^ontina  and  Uriiguay 
arc  aiiixiii^  in  l']ur(i|K'  with  ihcir  first  cargoes  of  anv 
iin|innaii(r.  Winter  wlic-J  of  llic  Unifcd  Statrs  fust 
rcachc-,  tlu'  ))(>i't  '  (if  ^\'(•-t^'rM  l'Jii(i|)('  in  An^ii-^t.  I'nitfd 
States  .-priim  wheal  heuin-  1u  i  i<jss  ihi'  AtUmtic  in  cnn- 
sidcialile  (iiiantitie-  in  Oi  (nber.  and  Canadian  -printr 
wheat  in  Xovetnber. 

I>(>lh  liniM's  and  tramps  are  now  built  mni  Ii  hirger  tlian 
in  tin-  j)a^t.  'I'he  cargo  of  a  tramj)  -hip  not  intref(uent!y 
include.^  the  pre  duet  ot  15.01)0  acres  ol  average  wliea^ 
land  :  and  it  would  take  two  such  cargoes  to  fill  the  hold 
of  line  of  the  lai'ire  fi'ciuht  liners.  .Sailing  vessel-;  in  the 
L;iain  trade  are  being  suj)plemented  more  and  more  by 
■•teamshi])>.  in  sj)ite  of  th(»  progress  in  construction  and 
ojK'ratiou  of  the  former  ships,  l^ven  in  the  grain  ti'ade 
of  the  Pacific  Coast,  steamers  are  competing  with  the 
sailing  vessels  for  the  carrying  of  grain  to  Kurope.  The 
steamers  make  the  liip  in  al»out  ele\en  weeks,  while 
the  sailing  vessels  iccjuire  from  stn-enteen  to  nineteen 
wi'cdvs. 

Storage  Charges. — The  great  developments  that  have 
taken  ])laee  in  the  wheat  industry,  and  the  trans])ortation 
facilities  now  exi-ting.  which  enable  through  shipments, 
have  eliminated  or  lessened  many  of  the  charges  incident 
to  the  stoi'age  and  handling  of  wheat.  The  higher  (  harges 
for  hanilling  and  Inig.^  on  the  Pacific  C('ast  and  in  Argen- 
tina are  used  as  an  ai'gument  in  favour  of  the  elevator 
system.  The  jute  sacks  used  add  a  cost  of  nearly  4  cents 
per  ijushel  of  wheat.  Where  storage  was  provided  at 
Argentine  local  stations  in  I'Jo:?.  the  charge  was  0  cents 
per  bu.shel  of  wheat,  and  at  least  one  months  lent  had 
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in  l)c  paid  ill  advance  ;  now,  Argentine  law  conipols  free 
,st<'ia<ie  el  jirain  tor  export.  The  grea(<'st  expen>e  is  in- 
curred in  tlie  handling  of  grain  where  bags  are  used  :  and 
\Uiere  the  elevator  system  is  in  vogue,  storage  (diarges 
aic  tlie  Jieavie^t  item.  The  rates  ot  storage  at  tiie  local 
elc\ator:..  taking  the  Canadian  >«orth-\Ve>l  as  representa- 
tive, are  a>  follows  : 


Fur  rcciivini,'.  <'li'.ii!in;.',  iii-iirin^  an.iin^i  l<  -^  iiy 
tiiv.  liaiidlin^',  slunni^  liflirii  ila\s,  an'l  slii|i- 
Iiing  grain  ..  ..  ..  ..      1  ^  ( .iii  >  iicr  Im-iirl. 

p]ai'h  HtKM'crilini,' thirty  (layr*.  nr  jiari  ihrrriii'      .,        •,' (.(.'nt 

\\  liere  com[)etition  is  strong,  and  farmers"  elevators  are 
111  operation,  the  above  charges  ma_\'  be  cut  d(jwn  to  as 
low  as  k  cent  per  bushel. 

The  following  tabl(  gives  the  st'jrage  charge^  at  the 
})riiiiarv  markets  and  lake  ports  : 

I'lilulli  .  .  (l-.'iUrcnt--  jM-r  Imshf!  first  l.">(Iays;  -O.',".  (_■,  iits  pi^r  Imslicl 
for  carli  (lay  t  herraftrr. 

I'lilTalo  ..  (l-.')(l  cents  por  hu.slicl  elevating,  incliulinu  10  days' 
storage,  each  sticeeeding  lU  <Iays  or  part  thereof, 
Ol'.">  cents  jier  laishel.  loading  into  canal  lioals  fn-e. 

-Mihvaiik' e.  .  (irid  cents  per  bushel,  including  lu  days'  storage  and 
elevating;  each  succeeding'  dayO-02  cents  [X'r  liu,>hcl. 
Kates  include  unloading  and  loadini;  from  or  to  car.s 
or  vessels. 

Cliicago  ..  (>7.")  cints  jier  hushel  lirst  lo  days  or  jiart  theri'of  ; 
■0-5  cents  per  Ijusliel  each  succeeding  day. 

-Minneapolis  (V7.-i  cents  per  l)ushel  lirst  10  days  or  part  theriMf  ; 
Ol'.")  cent  s  for  each  10  days  t  hereafter. 

St.  Ijouis  .  .  1-(.M»  cents  pi'r  busiicl  lir.>l  Itl  days,  and  0-.'J7")  c,  nis  per 
husijel  tor  eacli  10  days  there;ifler. 

F"rt  William  I    ,,  _.  ^  ,      i    i      i  ■      ■     i-         ,_     ,       , 

and  Port  cents    per    hushel   elevating,   including    l.j  days 

Arthur     )       ^''^''^g''.  and  0-75  cents  for  each  succeeding  30  days. 


MM) 


STORAni;  OF  \vhi:at 


N<  \v  York 


San  Fninfisco 


Buenos  Airi's 


O-lT) 


Storai;f:  Chakoks    \t  tuf.  Sk aisoard. 

.Mi'iitrc  il  (<'.1M;.)     Simiinorstoram-  (.May  iH  i<>  Xiivciiili<'r  1 1),    linkhut. 
•■Ifvating.  ineludinL'  1(»  da\-s' stma}.'!'    .  .     0'75 

Storairc  fur  <'acli  .sucdcding  l(i  davs  or 
part  thcrt'of 

Winter  stciragi'  (Xovonibri  I.")  tn  Maj-  1,")). 
(Bi'twoen  tiicso  dates  wlun  (liar^rs  at 
regular  rates  aecrue  to  IJ  cents  jxt 
l)ushel,  no  fiirthor  eliarge  will  he  made.) 

(irain  remaining  in  .storag*'  after  Ma\  l.">. 
and  for  each  surceeding  Itldays  or  j)arl 
thereof,  in  addition  to  aecriied  charges     0-;^.") 

1{' eeiving.  weigh:  T.  and  discliarging.  on 

all  sound  grain,  mcliiding  storage.  tirKt 

In  days,  or  part  .hereof 
Jai  ry  succeeding  10  days,  or  pari  t  hereof     (»-2.") 
Kxtra  storage  on  grain  delivir'  d  lo  n(  can 

vessels 
Screening  and  blowing  on  r    eipt  or  de- 

livery 
Inspection    ehartics.   '2'>   cents    per    1,000 

l.usheis. 
(irain  loaded  from  elevator  to  car 

Storage  per  year 

Loading  win. it  on  vessi^Is  , . 

Weighing 

Three  days  are  allowcfl  in  the  [lort  for 
unloading  cars,  after  which  the  railway 
companies  charge  8")  cuts  pei'  car  jie. 
daw 


0  025 
0-2.-) 

(C,-)(l 
OIlV) 

t  ),".(• 

15 

0-75 
0-25 


Ut  ighing 
Loading  on  shipli- 


lid 


t'cnt^  per 
Trill. 

.     12 

.     18 


I'  1,1  t>  alxrul  I  (  riit  pel'  I'll  III!  mnrc  ,it  I  lir  jKirts  (u 
li.iinllr  wliiMt  ill  sacks  ili:m  i(  (iocs  li\  ilio  elevator 
iiicthnd--.  A  dose  study  «<i  this  c'lKi|)lcr  will  nIihw  that 
Caiuula  and  the  Unitetl  States  possess  adviuitajies  over 
Argentina  in  8t<>rage  I'aiilities  and  oharj^es.  Thoy  also 
possess  advantages  as  regards  total  transpc  rtation  charges 
I'll  uluat  lor  export  piuposcs.  The  development  of 
Argentine  storage  facilities  is  sure  to  be  slow,  Imi  tlicre 
i..  no  ivason  to  doiiLt  that  iir»>ercss  will  h»'  rnntinued. 
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'I'lii:  cli'vrldpinciii  (,|  ili(.  niarkctiiiu  of  uhcat  m  Ainmca 
providi',  one  <.i  tlic  marvt'J-.  ot  the  ])r«'MMit  a-c  W  heat 
has  !)(.(. II.  and  i^.  one  of  tlic  main  lacto'--  in  llir  (Icvrlop 
nirnt  ot  America.  Tlu*  jjionecr  lui.^bandmcii  \mtc  IuI 
lowed  1,\  the  merchants,  and  m  tiicir  wake  lolloweil  the 
imJl|•<•\-(.ment■^  in  lran>|)(irtat ion  and  forage  systenis. 
and  the  (levc!(.,.ment  ot  an  excellent  marketing  system. 
The  marketing  ui  wheat  liy  tlie  tanner,  and  the  m-vemeni 
of  wheat  to  tlie  primary  anil  the  world  niarkrt>  keep  gold 
or  currciiiy  in  motion  thii^  giving  life  to  tiade.  and 
making  the  dcNciopment  ot  new  huuU  po->ili!e. 

It  is  easy  to  trace  America's  agricultnial  and  commer- 
I  i.d  -n  at  lies-,  largely  lo  wheat  Wheat  '\  e^M-nlially  the 
i>ioneercrop,  uhidi  cnal)le>  the  tarmcr  to  e.\i,Nt,  while  liie 
loiiiidafioii  i.s  laid  lor  diversified  agrieullure.  In  il>  west- 
ward movement  wlieat  left  liehind  it  jirosperons  farming 
communities.  toun>,  and  t Hiding  lentres.  'rh(.  hi>tor\- 
<)f  Canada  as  an  agridiltural  eoiinlr_\  ^llows  that  wheat 
lead-,  railroa''  liinlding  and  eoiiim<'rre, 

'i'lie  practice  ot  markeinii;  million-  ot  l»nshels  of  wheat 
within  six  to  eight  week-  alt-  r  h.irvesting,  the  storing  of 
imllion<  of  bushels  at  the  local  elevators,  primary  markets, 
and  seaboard,  the  rise  of  grain  exchanges,  and  the  im- 
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incn-c  anii'unl  nl  ninucy  reqiiir('(l  to  mnvc  llio  wheat  i  rnp, 
attarh  L;<Micra!  intciv^t  to  wheat. 

'i  hero  ai'o  three  methods  ot  marketing  wheat  utilized 
l)\  th"  Xorth  Araeriean  tanner,  and  whidi  method  is 
(  ho-cn  iiy  iiim  dcpemls  b\rgely  on  the  annunt  of  wlieat 
at  liis  dis[)o>al.  '1  hr  ""  Imnanza  "  tarmiT  usually  makes 
a  wholesale  disposal  ot  hi-  crop  to  a  Ini\er  at  ilv  primary 
markrt.  or  he  employe  ;xn  agent  at  the  chambers  ot  com- 
iiuTce,  or  boards  of  trade  at  tlie  priiuary  maikets.  who 
sells  to  millers,  exportcis.  ami  othe.'  hi  ers.  Less 
extensive  growers  estahli-^h  r<'latiiin>  ',\ith  commission 
agents  at  the  primary  market-,  and  u>>iaUy  (ihtain  |)rice^ 
eloseK  approximating  to  the  market  (piotations.  Small 
fanners  >ell  to  the  hc.d  elcNaior--.  and  the  compctiiion 
hetueeii  local  liuyers  ofieii  re-uli->  in  a  lair  price  to  the 
tanm'r.  Smli  sales  aw  al\\a\-  tor  (as|i.  Where  the 
iaiitiers  form  associations,  and  |irovide  them-el\i'-.  with 
ele\ati>r  facilities,  they  ilo  tlnii'  own  >liipj)ing.  and  .-ell 
Ihroii-h  commission  mci'rhant  .  'riirougiioiit  Minnesota 
and  Xoi'lli  hakota  tanner-  have  es1ai)lishe(l  a  large 
nunilier  o|  loopeiative  ele\ator-  and  so  ai'e  enahled 
tlirougli  their  managers  to  sell  their  gram  direct  to  pur- 
chasers at  i)iduthand  Minnenpoli>. 

I'hu  iieaihpiarters  ot  the  lino  elevator  com|)ame^  who 
own  or  control  largo  numbors  of  country  elevators,  aii^  at 
the  terminal  markets.  Tlioir  agents  at  the  romitry 
stations  l>uy  direct  iiom  the  larnieis  and  tliii>  the 
middleman's  charges  are  eliminated. 

The  Argentine  .-^mall  farmer,  or  '*  ranehero,"  sutTors  many 
disadvantage-  in  the  sellmg  ni  his  wheat.  Frequentl\  he 
falls  into  the  tlutehes  of  the  "  almacenero,"  or  general 
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stnro  man.  This  person  is  nearly  to  provido  all  nocossary 
))i'(ivisions,  iniplonicnts.  c^''..  on  tf-rins  profitable  to  hiin- 
>clt.  inehuling  the  financing  (>f  the  eroji  when  harvested- 
ilr  i^  thus  the  man  who  has  grain  to  >ell  to  (ho  trader 
111'  to  the  )»ort  miller,  and  he  ean  eontinue  the  process  in- 
definitely if  the  grower  remains  in  his  power.  Tlis  <tore 
is  iKually  at  the  railway-station.  I^ven  if  the  "  latichero  " 
dues  not  fall  into  the  hands  of  the  "  almaeenero."'  he  finds 
it  hy  no  means  easy  to  market  his  prodnce.  for  grain  is 
ni.t  a  negotiable  asset  in  Argentina,  and  thebank<  do  not 
aid  him  in  dealing  with  his  produce.  Again,  he  cannot 
pro',  ide  the  buyer  with  a  nm'form  quality  of  wlieaf,  nor 
any  exact  details  as  to  his  produce.  Tlnis.  when  he  wants 
ini'iiry.  ht  has  to  acce))t  what  th<>  agent  of  (he  exporter 
will  give  him. 

Ihe  local  grain  dealers  and  the  dealers  who  roprosont 
the  terminal  grain  })uyers  Itoth  buy  wheat  in  the  countr\- 
(h-t!ir(>  of  North  America,  and  are  u-uallv  lo(  a(ed  within 
hauling  distance  of  the  farms.  Indejx'ndent  gi'ain 
dcah'r-.  tiiough  often  suffering  fnun  insufficient  capital 
h;i\-c  nttcn  Ihe  faiFuer'-'  symjiathv  and  aid.  Their  eco- 
H.imii'  cl'tcit  is  to  rai.se  prices  for  the  farmer  Ficrpieiitlv 
tiiey  are  subjected  to  the  keenest  competition,  and  their 
oppoiK'iits.  the  elevator  (  ombinat ions,  are  aidcil  Ii\-  (ho 
railway  conipanioH.  who  i)r(>mptly  supply  them  with  cars 
in  the  liusy  8eas(Hi.  refuse  to  grant  si((>s  for  in<iepend(Mit 
ek'vaton*  along  their  lines,  and  ^rranf  them  lebatos. 

(tpi'  <i\  tile  cbii'f  condition--  fm-  in.ii  ki-t  ilevcldpinciit  Is 
lliil  ihrr..  -huuld  !..•  an  acciirato  description  of  the  (din- 
iiitidily  <iealt  in.  no  that  inspection  by  each  buver  mav  not 
lie  necessary      Formerly  wheat  was  sold  by  sample,  but 
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the  sollinp;  of  va^t  oro])s  was  so  difticull  uivIpv  this  niothod 
thai  uivvlinLj  was  rstahlishcHl.  Hiuid  arain  inspection  and 
L'ladinu  not  only  facihtate  niarketin<r.  hut  thoy  tend  to 
niiniiui/o  fiand.  Tlic  ]iroc(Mlnro  in  wheat  insportion  is 
iiiihh  (he  --ainc  at  all  ihv  i)riu\ary  iiiarkots,  and  Minnc- 
ap. 'lis  i<  hciv  talvcn  as  rej)resontativ.'.  There  are  fiiteeii 
inihMad  \anis  at  Minneapolis,  and  nine  a1  Diilmh- 
Snperior.  where  in-pectors  are  statione(l  tn  iniercept  and 
in^peet  urain  nn  its  arrival  from  outside  points. 

.Ml  ^rain,  except  such  as  is  hilled  to  points  heyond.  is 
inspected  and  udifrhed  by  ti">  {at<>  (h^partnient .  .\s  the 
cars  arrive.  t]u>y  are  placed  tie  various  railroad  e(,ni- 

]>anies  njxin  th(>  inspection  trai'ks  jirovithul  in  the  rail- 
road yards.  In  each  yard  the  (le]inty-ins])ec(ors.  who 
are  wheal  experts,  together  with  their  heliiers,  are  on  the 
o;in!ind  early  (^very  tnorninL;  in  winter  anil  snnimer  'i'he 
work  is  lieirun  by  one  tif  the  helpers  breakint:  the  railroad 
seal  on  one  sid(>  of  the  car.  and  throwinii  tlie  car  doors 
opi-n.  He  then  records  the  number  and  initials  of  the 
ear,  the  number  of  the  railro.id  seal  broken  by  him.  and 
am  appearance  of  leakai,'e  in  any  part  of  the  car. 

Next  toUdw-  the  samjjlers.  who  represent  the  com- 
mission lirms  on  the  l5oard  of  Tradiv  and  who  make  it 
a  ])oint  to  procure  a  sam})h>  of  the  c;rain  from  each 
carload  consi^ncMl.  so  that  disposal  of  the  grain  to 
customers  nuiy  be  nuidt<  by  saiuple  as  well  as  grade. 
Often  an  advance  omi'  the  regular  tirade  jirice  is  ijui;^ 
secured  ('ommi--^ion  mendiants  usually  keeji  the 
samples  for  lefereneo  for  aiiout  ihirfy  days  to  secuie 
themselves  against  dispute 

The    deptity-inspeetor     with    the    aid    ot    In--    -econd 
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Inad  (it  uM'am.  aiiu  \n  (Ictfnninc  its  proper  tirade  ami 
dockairo.  (Dockage  consists  of  weed,  seeds,  dii't.  cliafT, 
etc.  fn  nonrly  all  tlie  important  markets,  insteiul  <>f 
ass(>-.'.inu'  di'cka^e.  tlie  <rra<le  is  Inwored.)  TIk'  helper 
jiii^lir-,  ,1  li.nL.'  I)rass  prrtbo  into  sev(>ral  places  in  the  main 
imder  tin-  diicct  imi  '  t'  the  inspector,  who  slands  on  a 
laildei-  at  the  (h)nr  ojienin'jr.  and  each  time  dra\\>.  up  a 
section  (if  wheat  from  tup  to  bottum.  and  hrin^r-;  it  to  the 
inspector  for  (>xaniinat'on.  From  tlies(>  sampler  the  crade 
i-  determined,  The  dockaf"  per  Imshel  is  determined 
on  tlie  judgment  of  th**  inspector,  wju'n  he  considers  it 
dues  not  exceed  H  to  2  pounds  per  hnsliel  ;  alxne  this 
it  is  arrived  at  by  carefnl  test  in;,'  with  a  scale  an(i  a 
sieve. 

Fn  each  ease  the  inspector  rec(irds  in  his  book  the  ear 
nnmlter  and  initial,  tlie  grade.  dockag(>.  test  weiirht,  ;ind 
iv.t-i.n-  iiir  making  the  grade,  A  card  is  atta(died  tu 
ca'  h  (  ar  dnor  showing  similar  informatioTi,  The  in- 
■|icct('r  knows  nothing  as  to  th(>  point  frun  which  the 
grain  came,  nor  who  th.(>  -hipjier  mav  l)e. 

TTmidieds  df  caidoad^  i>f  grain  arrive  each  year,  that 
contain  good  grain  on  the  top  ot  the  load  and  ponr  or 
damaged  and  dirty  grain  on  tie  bottom.  It  is  raidx- 
•-U(di  ears  escape  detection,  as  the  l)rass  phini:er  u>!iall\- 
discloses  evidence.  The  |)enalty  for  (le( cption  is  a  severe 
one.  for  the  whole  car  is  grade(|  at  the  same  vabi.  as  thf 
poorest  grade  in  the  car.  In  <Ietermininir  Ihr  L'lade  of 
the  grain,  the  unit  of  quantity  is  a  ear-load,  e.xeept  w  here 
a  car  is  tli\ided  by  ,i  partition,  .and  cont.iins  two  ditfeKMit 
kinds  of  grain. 
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Durin;:;  the  busy  season  in  tlie  fpll,  when  receijils  are 
large,    th.e    (icimty-inspector   eonimen.  .      work    at    (Uiy- 
htviik.   ami   he   li;i^   to   work   rapidly   in  order  to  p't   his 
report  "on  ehani^'e  "'  at  least  hy   H'.:?"'  am.      His  morn- 
ing's \\()rk  cnrniilett'd.  the  depuly-in-peelor  iinniedialely 
r(^pairs  to  tin-  ehiel'  dej.uty's  olHce.   where   he  prepares 
troia  his  traek-book  a  r<port  oi'  ;dl  the  eais  he  has  in- 
spected,    'i'lu-  elerieal  toree  of  the  inspection  oiliee  is  at 
this  tinic  kept  exeeedintily  busy  furnisliing  this  intornia- 
tioii  verbally  and   b\    telei)hone  to  tlu>  members  of  the 
Board  "f  Trade,  as  it  must  be  had  by  them  before  the 
crain  ean  I'e  sold  and  disposed  of.     In  the  meantime,  the 
helpers   ns  ho  are  left  on  track  are  engaued  in  carefully 
elosinu  tlie  car  door>,  and  sealing  them  uith  state  seals, 
making  a  recfud  in  each  case  of  the  s(>al  nuiid)er  and  the 
liiuir  of  the  da\  when  the  •-eals  were  attached 

'I'he  samples  and  the  grades  having  been  furnished, 
the  business  of  buying  and  -i-Uing  on  th(*  Hoard  of  'I'raile 
begias  in  earnest.  Between  lo  a.m.  an  ,  II.'.  p  ni.  a 
biisy  scene  Ih  presented.  i'.Kyer^  Hock  ar,  'uid  the  -aiuj.le 
tables,  first  picking  out  the  clioiee  cars,  and  gradually 
su|.pl\inLi  theii'  need>  for  the  day. 

As  fa-t  as  sales  are  made,  the  samples  are  removed, 
jind  bv  1  p.m..  unless  then^  is  a  very  dull  market,  most 
of  the  grain  u  ill  have  been  disponed  of.  The  railroads  are 
then  notitied  l"  wliieh  mills  and  elevators  the  di lb- rent  (  ars 
ar(>  to  be  switched,  and  the  u,.rk  nf  di-^t  ribut  ion  com- 
in.nccs.  The  r.iilroad  eompanii--  deiii.ind  pron.pt  di?*- 
position  of  grain  by  conimi.ssion  merlhant-^  and  ethers, 
particularly   in  the  busy  season,   in  (udi'r  that    the  .ars 

..>^^-   l«i  ,.,.,..( ;..,!    .111.1    ....( nrii...!    iiim  kl\    to  (he  cuunlrv 
ijia^    ne  i!::j '     i  *-      . 
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stations.     If  grain  i>  not  disfjoscd  of  on  tlio  day  of  arrival, 
a  dfinnrra^^o  of  S-  jx'r  <'ar  per  day  is  exacted. 

I'er.-ons  dissatisfied  with  tlie  Hist  ins])eetion  of  the  grain 
are  a1  lilierty  to  <ii(lei'  a  it  -inspection.  In  tlie  case  of  a 
(oiiiirry  -hippcr  tins  order  i^  usually  made  l»y  his  roin- 
iiiis  ii  ill  merchant,  and  the  or(ler  must  he  tiled  at  t  he  othco 
ot  the  chief  deputy  insp(«ctor  heforc  tlie  grain  has  heen 
unjoadrd.  and  --i >  lo>t  it-;  identity.  This  second  inspec- 
lioii  i-,  made  i»y  the  cliii'f  deputy  or  his  tiist  assistant, 
in  which  CUM'  ;•  careful  examination  of  the  car-load  i.s 
made;  and.  if  it  is  found  to  lie  a  douI)tful  case — that  is. 
on  the  holder  Ij.u'  of  the  grades,  the  heiieiit  of  the  douhl 
is  L'ivell.  and  (he  gradt'  is  rai.>ed.  If.  however,  the  lirst 
in--pcclion  wa--  just,  it  is  conhrmed.  and  a  charge  of  .SI 
per  car  is  made.  If  the  parlies  interested  still  feel 
aggrie\ed.  they  luue  1  he  right  <if  ai)|)eal  to  the  I'mard  of 
Appeals,  who.se  decision  is  final  and  1,'iiidiiig  (ui  all  parlies. 

r.ciore  an\  llnal  accounting  can  he  made  hy  a  coni- 
mi  -ion  nicivhant  to  a  (Miintry  shipper,  ny  an\  si'ttlemenl 
arrived  at  hel  ween  luiveis  and  scllcis  in  their  transactions, 
the  t'orrect  weigin  (jf  the  grain  must  first  h(>  ast'ertained. 
Tliis  weight  i.^  delermined  hy  deputy  state  weighers 
stationed  at  (he  h  iminal  ele\a(ois  and  mills,  who  take 
charge  ot  the  L;rain  on  q.,  arrival  at  their  respective 
stations,  and  card  nil \  wei  mIi  t  he  same  he! ore  it  i-  di'livered 
illlo  the  po-.-.e^-'ion  o|    the  hu\er. 

.\t  ill"  laiLze  elevators  an  addilional  or  supervising 
weighman  i--  employed  lo  examine  the  car  on  its  arrival 
at  his  st.uioii,  to  note  tiie  condition  ol  i he  >eaU.  and  also 
whether  there  has  I)een  any  leakage,  or  pilfering  of  the 
grain.    Alter  the  i,iain  is  unloailed  at  the  mill,  or  flevatod 
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to  tlic  luippcr  at  the  top  oi  tlio  elovalor,  it  is  carefully 
weigluHl  h\  the  (lc]mty  state  wciKlicr  in  charge,  and  a 
record  is  mad*-  l»y  liiin  oi  the  gio^^  weiuiit  in  ea(di  ca>e, 
each  day"s  work  l)einii;  repo^t(^d  in  detail  at  tlie  odice 
ol  the  :4ate  \\ei,udima>ter.  (ertilicates  of  ueiglit.  like 
those  of  in^iiection.  arc  frecl.\  lurnishcd.  uitiiout  charge. 
u})on  ajjplieation.  State  weighing  at  .Minneapohs  i>  done 
at  Ihirty-eiglit  elevators,  twenty-four  mills,  and  four 
railroad  yanl  .scales  ;  M  tons  may  be  weighed  at  one  time 
on  one  nmchine. 

Commi.s.sion  merchants  and  others  de-  iring  certiiicates 
of  weight  of  their  grain  can  he  found  crowding  theolhceof 
the  state  weighmaster  each  iMorning  f(<r  weights  ot  cars, 
which  were  sold  and  disposed  of  chu'ing  t'lc  previous  day. 
'Ihis  rnrdiles  them  to  comi)lete  their  account  of  >ale  to 
their  country  shii)i)ers.  'I'he-e  statements  and  remit- 
tances of  the  balances  due  are  forwardetl  to  the  country 
shipper,  as  a  rule,  on  the  same  day  as  the  state  weiglits 
are  ascertained. 

'llu'  tran>{)orta.tion  of  wheat  from  the  interior  of  Xortli 
America  1o  the  seaboard,  oi'  lidiu  the  h'cal  -talion  to  the 
primury  market.  u-uall>-  involves  tiom  three  to  --ix  inspec- 
tions of  the  grain. 

The  total  amount  of  wheat  in-potcu  'on  arrival  in 
1!)07  at  the  teiniinal  points  of  Minu'-sota— viz..  .Minne- 
ap<'lis.  Diiliith  St.  I'a'uh  St.  Cloud.  Xcw  i'rague.  Sleepy 
Eye.  Kasota.  .Montgomery,  and  New  Uhn— amounted  to 
1  \:i.r>'.)-2  car-loads. 

At  .Minneat)oli-  in  the  aft(>rnoon.  when  ail  the  mciumng 
reeeij)1s  of  grain  hav  bi^-n  inspectcil  and  reported,  the 
depul\ -inspectors  arc  in  readiness  to  inspect  and  grade 
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the  Lorain  that  has  been  loatletl  during  the  afternoon  into 
cars  from  the  hirge  terminal  elevators.  These  >hi[)iuents. 
intended  either  for  export  or  for  Hour  mills,  are  all  suhjeet 
to  state  inspeetion  and  weigliing  before  their  departure. 
Jt  i>  rare  for  any  buyer  to  aeeept  grain  unless  aeeniupanied 
by  a  >tale  cerlilieate  of  inspeetion  and  weinhl. 

Frequently  in  the  busy  season,  the  --lupiuenl-.  from  the 
Miimeapoli^  elevators  aggregate  to  }im»  or  otM*  ear  load- 
dail\  :  while,  at  J)uluth.  it  is  not  an  un<niiim<in  oeeiu- 
renei'  to  inspect  and  weigh  out  1,()(J0,000  to  l.oiio.tKMt 
bu-^llel-^  into  vessels  in  a  single  day.  The  same  <afe 
and  attention  must  be  exerei.-^ed  in  this  feature  ol  the 
work  as  is  done  in  the  ease  of  incoming  grain,  in  older 
that  standards  shall  ho  rigidly  maintain<'d,  and  the 
reputation  and  prestige  of  Minnesota  grades  be  preserved 
in  the  world's  marketss, 

drain  inspection  can  never  be  rigidly  ai'curate  ;  it  is 
a  work  .'f  judgment,  guided  by  tixed  rules,  but  which  allow 
the  insp(^c1or  latitude  for  applying  his  powers  of  dis- 
crimination. Though  no  uu\n  <an  inspect  grain  to  t  he 
satisfaction  of  all  concerned,  yet  the  system  works  well, 
only  a  c; mparatively  small  percentage  of  appeals  against 
the  insj)ectors  being  upheld. 

Ill  Canada  a  Dill  was  passed  in  i!»04  [)r(niding  for  i  he 
Ivi-tera  and  \\'eslern  ins{)ection  of  grain.  The  sy.stem  of 
inspection,  controlled  by  law  is  similar  to  that  of  the 
L'nited  States,  and  the  iixed  fee  for  in-^peetion  is  lo  cent  , 
jH'r  car.  the  cars  averaging  abcnit  l.ouo  bushels  each. 

The  commercial  grades  of  wheat  arose  owing  to  the 
largeness  of  the  markets,  the  keen  competiti"n.  men's 
experience  in  the  value  of  theditferent  ty[)es  of  w  heat    and 
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the  inodorn  aids  of  scirncf.  A  ^^lance  at  the  rules,  fixing 
the  grades  of  wheal,  will  show  that  the  i)nneipal  (  haracler- 
isties  aiding  the  inspector  in  assigning  the  grade  are 
weiglit  })er  hushel.  the  colour,  soundness,  and  plunipmvss 
of  tile  kernel,  and  the  amount  of  foreign  matter  present, 
(iradc  roiidition--  are  naturally  expressed  vaguely,  and 
tlie  grain  inspectors  have  the  re>pon^iIiilit_\  of  theii' 
intei'])retation. 

To  sell  wlieat.  I)y  samj)!e  f)nly.  becomes  exceedingly 
diflicult  ulien  the  amount  is  vast.  'J'his  was  felt  in  the 
Unitetl  States  first,  and  she  established  grading  in  the 
tittio  of  the  la>t  century.  SJie  wa.-^  followetl  latei'  by 
Canada.  l>ut  in  Argentina  grading  is  >.till  tlio  exception 
rather  than  the  rule. 

The  grain  trade  made  a  vast  stride,  when  it  allowed 
\\heat  of  tlie  same  grade  to  be  stored  in  bulk  without 
preser\'ing  the  itk'iitity  of  each  particular  lot,  and  so 
made  it  p()s^ibl(■  for  the  is.sue  of  general  receij)ts  for  tlie 
sj)ccilicd  amount  of  grain  of  the  paiticular  grade  or  grades 
stored.  To  fulfil  a  contract  now,  it  is  not  nece»ar\  to 
deliver  tiie  actual  lot.  ])ut  a  similar  amount  of  the  -anie 
grade  may  lie  delivered.  <ir  a  grain  receipt  may  be  given 

'J'raili-  organizations,  .■-ucli  as  Boards  of  Trade  and 
( 'liand)ers  of  Commerce,  afford  means  of  easy  communica- 
tion liciuccn  producei  and  consumer,  and  each  organiza- 
tion h.i^  e>lalili-lied  its  ■"contract  grade'"  of  wheat  for 
its  own  market.  The.se  "contract  grades"  vaiy  in 
ililTeicnl  markets  owing  to  the  difference  of  rules,  and 
confusitui  sometimes  results.  The  lack  of  uniformitv  in 
the  ordinary  gratles  is  also  a  distinct  drawliack  ;  only 
Canada  has  uniform  grades.     The  United  .'_>tate-i  tSecre- 
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tary  <»f  State  for  Agriculture,  in  liis  r('j)iirl  fur  10(»s.  says  : 
'■  Wliili'  many  (if  the  influential  grain  dealers  df  the 
ceunli'v  are  working  hard  to  hring  abuut  a  more  sati.-'fae- 
tniy  and  iiniinini  s\stem  of  ins])e(-ting  and  grading  grain 
in  the  various  markets,  it  is  believed  that  the  end  to  he 
altaini'd  can  he  hrnught  ahout  only  through  national 
iii-|ie(ti(in  of  all  grain  entering  into  interstate  antl  foreign 
conuneree." 

The  eomnu'reial  grades  of  wheat  reeogni/.etl  at  (.'hii'ago 
are  as  follows  : 

White  Winter  Wheat  :   Xos.  1.  i'.  :}.  and   1. 
Lung  IJed  Winter  Wheat  :   Xos.  I  and  2. 
Red  Winter  Wheat  :  Xos.  1.  2.  :},  and  4. 
Hard  Wintei-  Wlieat  :   Xos.  1.  2.  .'{.  and  4. 
Colorado  Wlieat  ;   Xos.   1.  2.  and  .'5. 
X'orlhei'n  Spring  Wheat  :  Nos.   1  ami  2. 
Sjiring  Wheat  :   Xos.  I.  2.  .1.  ami  4. 
White  Spring  Wheal  :   Xos.  1,  2.  ;5.  and  4. 

Wheat  of  poor  quality  or  condition  is  classed  "  re- 
jected "  or  ■■  no  grade,"' 

An  idea  of  the  rul(>s  governing  the  gradin^  of  wheat 
may  be  gained  from  the  following  rules  on  the  Minneapolis 

market  : 

"  XoiIIk ni  Sjin't^;/    Whuil. 

"  X'o.  1  Hard  Spring  Wheat  -h.dl  l»e  soniid.  bright. 
sweet,  clean,  and  consist  of  over  .lo  jht  cent,  of  hard 
Scotch  Fife,  and  weigh  not  less  than  .")S  poulid^  to  the 
measured  bushel. 

"  Xo.  1  Northern  Spring  Wheat  shall  be  sound,  swi'ct, 
and  clean  ;  mav  con.^ist  of  the  hanl  antl  >oft  varieties  of 
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-priim  wlical.  l)Ul  must  contain  a  lai'Ljcr  proportion  of  ♦ho 
liai'd  \  aiii't  if--,  ami  uri'_'!i  not  lc>s  tlian  "(T  ])ounils  to  ;ho 
mca^ir.'cd  hu^hcl. 

■"  Xo.  2  Noi-tlici'ii  Spring  W'licat  >liall  l>c  spring  wheat 
not  (lean  (■noii;j:h  or  >onn,l  cnoiiL'h  lor  Xo.  1,  but  (,t  tijood 
luillinu  (juality.  and  iuu>l  not  weigh  less  than  •")(>  pounds 
to  I  he  llK•a-^u^(■d  hu^hrl. 

■".No.  ;!  Xorthcni  .Spring  Wheat  >liall  he  composed  of 
infei'i<»r.  shrunken  spring  ^heat.  and  weigh  not  less  than 
oi  pounds  to  the  measured  bushel. 

"  No.  4  Northern  Spring  Wheat  shall  include  all  inferior 
spiiug  wheat  that  is  badly  shrunken  or  damaged,  and 
weigli  not  le--  than   t!»  pound--  to  tlie  mea^ui'ed  bushel. 

■*  Rejected  Spiing  Wheat  >hall  include  all  varieties  of 
spring  wheat  sprouted,  badly  l)leached.  or  fcu'  any  other 
cause  unfit  for  No.  4.'' 

'i'he  "contract  gratU'- ""  e^1al)li>hcd  on  the  various 
markets  are  understood  in  all  contracts  not  specifying 
olheruisc.  On  the  Winnipeg  Exchange.  No  1  Northern 
is  the  ■■  contract  gi.  .ic,"  wJih  ilie  j)rivi]cge  of  de!  "ing 
No.  I  Hard  on  contracts,  at  1  cent  premium  over  No.  1 
Northern  :  with  the  privilege  uf  delivering  No.  2  Northern 
on  contracts,  at  '.i  cents  discount  under  No.  1  Noi'thern  ; 
and  the  privilege  of  (h'livering  No.  3  Northern  on  con- 
tracts, at  10  cents  discount  under  Xo.  i  Northern. 

Alter  the  fixing  of  grades.  hous(>s  were  established  at 
the  terminal  points  for  the  removal  of  seeds  and  shrunken 
and  blightetl  grains,  in  order  to  rai.se  the  grain  to  tlu^ 
standard  for  delivery  upon  contract.  Tliis  Avas  a  >1ep 
to  the  system  of  mixing  grains  of  higher  grade  than  that 
necessary  to  pass  as  contract,  but  wliich  were  worth  more 


GRADiNc  i\  ar<;i:ntin.\ 


JO^ 


llian  (lie  contract  grades  to  niiik-rs.  with  otlicrsdl'  lower 
<'ra<k'  tiiaii  the  contract.   ])rinuini!;   the  wlinlc  to  sucli  a 
>tato  lliat  it  would  pass  ulu.-^tcr  a^'Cordint^  to  tlu-  rules  df 
thr  \ati()Us  inspection  departments  for  which  the  mixture 
was  nuidi'.     'I  his  liusine-->  loults  in  large  prntit-,  liut  has 
I  he  ell'eil  ol  hiwering  the  grade  oi  wheal  tn  1  he  disadvan- 
tage  lit    the   producer.      !)ei'o''e   the   est^ddi.-hment   nt    an 
Hastern  and  Western  gram  inspection  in  Canada    it  wa,^ 
allegi'd    that    .Manitoba    s{)ring    wheat    was    mixed    with 
Ontario  spring  wheat  to  the  disadvantage  of  the  f(uiucr. 
No  systeni  of  (Jovt  rninent  inspection  of  grain  ha^  ever 
l)ecn  tried  in  Argentina,   and  exporters  are  oppn.sed  to 
(;overnm"nt  inspection.  an<l  only  in  a  small  minniity  of 
cases    at    present    do    they   care   for   private   inspection. 
Wheat  is  supposed  to  be  inspected  by  a  representative  of 
the  buyer  in  the  hjcal  station,  by  means  of  a  "  tryer  "" — a 
pointed  tube — that  is  thrust  into  each  bag  bringing  out 
a  section  of  its  c(/ntents.     (Jreat    dexterity  and  expert 
knnw ledge  are  needed  to  estimate  each  bag  correetly  in 
ihe  slwirt  time  at  the  inspector's  dispc>sal.     'J"he  inspec- 
tion is  ii.ade  as  the  i>ags  are  carried  by  the  pi'ons  past  the 
inspector  from  pile  to  car.     The  local  merchant  or  the 
representative  of  the  large  buyers  has  to  keep  a  sharp 
watch  lest  bad  wheat  shall  be  bought  iimningly  mixed 
with  gootl.     >s'early  all  wheat  must  be  reinspccted.  sorted. 
or  cleaned  at  the  i)orts  before  exporting,  and  uiuch  delay 
and  annoyance  are  thus  caused. 

Little  olVicial  grading  of  wheat  is  done  in  Argentina, 
and  where  it  is  done,  as  by  the  Rosario  Board  of  'i'rade, 
it  is  not  very  strict.  In  the  nuirkets.  the  buyer  usually 
fixes  his  own  slandartl.  wliich  in  all  ca.se.^  refers  to  the 
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natural  \v<'ight.  aiuoiint  ot'  dirt,  inoken  grains,  nnd  tc-rcipn 
seeds,  dryness,  and  Ireedoni  Inmi  smnl.  P>uy<rs  preicr 
to  rely  upon  their dun  j- dgnient  and  knouled^fe  in  dealing 
rather  than  n  system  of  strict  grading,  as  in  North 
AiiK  ri.a.  Ivxpoit  w  Iieat  is  classed  by  tho  exporter  as 
either  sj)ecial.  -nju-rior.  good,  or  inlcrini'. 

'I  he  lurnishing  ot  money  for  the  moving  of  the  crops  in 
.\ortli  America  is  one  of  the  best  examples  of  financing 
to  he  found  in  llic  modern  commercial  world  I5anking 
has  now  spread  to  tho  rural  di.■^t^icts.  and  the  gri'at  money 
centres  are  not  now  such  important  factors  in  the  mo\  iiiL^ 
o|  wheat.  The  lariiicr  is  usually  paid  in  <a^h.  and  >o. 
when  the  harvesting  of  wheat  is  o\ci'.  millrr-  urain 
buyers,  and  elevator  owners  inu^t  lie  |>io\ided  with 
money.  'I'lie  Industrial  ('onuuission  of  the  United  States 
reports  that  about  S.K.'O.fKMt.cMU)  is  require(I  (apart  from 
the  money  used  by  the  railroads^  to  move  the  grain  ciops 
of  the  Tin  led  States.  A  large  grain  buyer  in  the  Middle 
Went  may  nnpiirc  from  8I0(».000  to  Sir>0,Ono  fur  the  first 
(lay's  paxmeiit-  lie  i^  kept  informed  i.y  his  eorre- 
s])on(lents  at  the  elevator  tow  ns  as  to  the  ami>nnt  of  cash 
HMpiired  each  <lay 

Wheat  in  North  America  can  always  readily  be  con- 
verted into  money,  for  wan^hnuse  receipts  are  good 
security.  an<l  tnoiifs  may  be  borrowed  on  ilieni  li-om  the 
banks  close  to  the  cash  price  of  the  wheat  (dain  pajier 
is  steadily  growing  in  favour  u  it  h  bankei-s  as  a  slu>rl  t  inie 
loan  for  their  surplus  money.  'i'Jie  development  <tf 
banking  largely  ai«ls  the  grain  trade  ;  to  the  small  farnu'r, 
who  has  not  now  to  wait  fc.r  his  money,  its  benefits  are 
great.     It  in  tho  custom  for  the  country  dealers,  when 
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ears  are  loaded,  to  drav,-  siszht  drafts  on  thv  eommission 
agents  sellin<,'  for  tlioiu  at  t!ie  primary  market,  and  to 
dopo.sit  these  with  the  liilh  of  lading  attaehod  in  the 
count rv  Iiank  as  rash  items,  |)rafts  may  he  honoured  hy 
llie  counnission  agents,  on  whom  they  are  (hami.  a 
numl)er  of  days  before  liie  consignment  is  received  hy 
tliem.  Sucli  adxaueoH.  according  ti,>  tlie  rule-  of  the 
Boards  of  'I'rath'  and  '"hamhcis  of  Commerce,  must  hear 
interest,  .\flcr  Ihe  ;..M,iin  has  boon  sold,  tho  commission 
agents  deihict  from  the  proceeds  tlio  freiglit  charges,  tlieir 
eommission.  fees  for  weigliing  and  ins))ccting.  and  other 
expenses,  which  inchido  any  advances  that  they  may 
have  made  by  cashing  drafts,  and  remit  tlie  balances  f(( 
tho  shippers.  .\1  tlic  liMiniiia!  warehouse,  and  again  when 
exported,  the  uhi'.it  is  availal)h^  for  a  h'an  .i|)pro.\imatiiig 
ch>soly  to  its  niaricet  vahie.  Farmers  uisiiitig  to  h^hl 
their  wheat  phice  it  in  an  ('l(>vati>r,  and  tlir  grain  receipt 
obtained  enalile^  them  to  i»>rro\v  fmm  llie  l)ank-  up  to 
al)out  90  j)er  cent .  nf  tlie  valu(»  of  the  wheat. 

In  Argentina,  with  its  lack  "f  inspect  inn  and  grading. 
it  is  easy  to  see  th.it  the  grain  busimss  in  the  country 
districts  ha->  n"1  \-et  reached  the  p^int  when  cITectivo 
.security  can  be  given  to  banks  (»r  dthcr  finance*  atitlior- 
ilies  ;  nnv  (dianae  in  th(>  mcth<»d  of  conducting  the  trade 
nnisl  Mli\i(iu-1\  include  the  provision  of  such  sectiritv 
l)aHed  upon  the  pnnluce  its(>lf.  it  would  -caicely  -eeui 
to  l>e  necessary  to  deline  with  l;  i.it  e\actne-s  cither 
(piali1\  or  weiy;ht.  fof  a  vcr\  moderate  extra  luaiL'in  "U 
advances  uoul  I  coxcr  t!u  ii^k-.  if  d\ie  care  is  taken  to 
k(>ep  tlie  g«  .mIs  intact.  The  luiyer  in  lhi>  <(»untry  is 
financed   by  tlie  gr.iin  e.xpoilcr    and   i-   |)iid    1    pci    >  eiit . 
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conimif^sion  (m  all  that  he  bny^  A  pric(>  is  tclcjijraphod 
'"  lii'ii  in  the  mornin,!:;.  ami  tliis  lir  pays  all  day.  as  lie 
ritlos  Ironx  point  In  poitij, 

Af  tli(^  priniaiy  luarkcts,  cablos  an>  fivqnonfly -on<  nt 
ni;4lit  to  every  niarkel  (^f  the  \\<)rl(1  in  oiili'V  td  -ell  wheat. 
Wh<'al.  that  cannot  hosohl  tiiu^l  hr  hcM.  ami  Iniiiir -ales 
<"i  '111'  i"'iiilati\e  Diatkels  aiv  usually  made  to  pro\  ide 
again-i  jiriic  tliiet nations. 

Wheat  at  the  piinia.i-y  niaiket.s  is  oithef  liMULdit  hv 
millers,  elevator  eonijianies.  or  by  grain  ex|)(>i't<'is  to 
I'liropo  and  other  countries.  The  great  grain-exporting 
liouses  either  nt  the  Atlantic,  fjulf.  or  Lake  ports  have 
correspondents  in  all  the  iinportinc  eountri(>s.  and  also 
ill  all  the  primai\  market-  They  ii-iiatly  l)u\-  hnth 
by  gra<le  and  sample.  e\(<|it  Duluth  w  licit  xvliich  is 
generally  bo\mht  <in  hnluth  certilicale  ot  in-pci  tion. 

Wheat  is  usually  insured,  whethii'  in  transit  or  in  store. 
Tn  the  elevators  at  the  local  inarket-  wheat  can  be  insured 
at  a  rate  varying  from  1  .">  to  ;{  per  cent,  per  annum 
depending  ujion  the  construction  of  the  elevators  and 
the  li-ks  Mill  '!  lie  rate  for  grain  in  transit  rantres  tnun 
(>•(»()  percent,  to  laO  percent  JMir  grain  in  the  t<-riiiinal 
elevators  the  rate  varies  Ironi  0  nO  U>  3  15  per  cent., 
ilepending  upon  the  type  of  elevator  and  its  surr(nindings. 
in  Cai.ada  the  law  eonij)els  wandiouscnien  to  insure  wheat, 
ami  the  average  rate  of  insurance  is  nearly  l'  per  criit 
Marine  insurance  usually  ranges  tr"m  1  to  ]  2'i  |)er  (cnt. 

I'.'r  jierfect  market  development  ih.it  which  allows 
speculation-  four  general  conditions  mv  necessary.  These 
aro  sununarized  by  Professor  (Muipnian  as  follows  : 

"  1.  That    the   conimodily   should   satisfy   a   dcmnid 
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which  i^  onnstant  over  a  fair  prri"'!  ;\iv\  is  ncit  crivon  to 
viiilciit  flucliiatioiH  :  am!  thai  it  should  I>c  clastic  ratlier 
than  inelastic  at  the  |  ,n(  ahniit  which  the  nvar<,'inal 
(Iriiiaiul  oscillates,  -o  that  inci-cased  or  decrea^^ed  -U])|)lies 
arc  not  tnljowcd  1>\  vcvy  larofc  variations  in  price.  To 
this  condition  luiist  lie  add(>d  that  -  U|i|)lirs  shfUih'  \i>\  lie 
sidijcct  to  \-io'ent  and  entirely  unlnresecn  tlneinations  ; 

"  2.  That  there  shmild  he  an  aecurate  description  or 
'  fxrading  '  of  the  eommotlity  tlealt  with,  so  that  inspection 
l»y  each  huyer  may  not  l)e  necessary  ; 

"3.  That  full  and  immediate  information  about  facts 
affeotinu  jirices  he  made  pul)lie  :  nncl 

"4.  'i'hal  there  sIkuiM  he  iaeilities  for  bargaining  and 
payment." 

Professor  .Mar  hall  sny  ;  :  "The  Klasticity  of  heinand 
in  a  market  is  great  or  small,  according  as  the  amount 
demnnded  increases  much  or  little  for  a  given  fall  in  i)rice. 
;ind  diminishes  much  or  little  for  a  given  rise  in  price, 
if  a  fall  in  price  is  followed  by  increased  total  takings. 
demand  is  said  to  havi'  an  elasticity  gn\ater  than  one  il 
is  comparativeh  elastic  ;  but  i  f.dl  in  price  is  followed 
by  diminished  total  takings,  the  elasticity  of  demand  is 
said  to  lie  less  than  one  demand  is  com])aratively  in- 
elastic" 

Wheat  is  one  nf  the  wurld's  prinei|i,il  luvadNtutV^.  and 
is.  to  a  great  extent  a  necessity,  more  so  now.  perhaps. 
than  fuiinerlx  f'T  thuueli  there  are  ruany  substitutes  for 
wheat,  and  unrld  (nrrmierc*'  allows  a  wider  range  of 
products,  yet  the  numi)er  of  wheat  eaters  is  increasing  as 
civilization  adv.inces.  '{'he  Japanese  and  Chinese  have 
commenced  tu  make  wheat   one  of  their  food  [)rodue(s  : 
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the  Genuaii  and  IJu-<si  ,)easants,  larp-ly  rvc-eaters.  arc 
comnieiKing  to  substiuite  wheat,  so  that,  tliouuli  iho 
British  Isles  and  I  lie  United  States  are  lessening  their 
])()•  aijtila  eonsiini})tii>n  of  wheat,  the  tendenoy  seenis  to 
be  an  increased  world  demand  for  this  coniitiodity  Iv^irs 
have  even  been  e.xpressed  that  eoii-uniiitiim  niay  overtake 
the  product  inn  nf  wlieat.  iveii  wlicn  inakinc  allowanee  fur 
the  discovery  and  exploitation  of  n^  \v  wheat  lands. 

The  supply  of  wheat  has  already  lu'en  shown  to  be 
dependent  on  climate,  soil,  and  many  other  factors,  but 
the  great  number  of  countries  with  varied  types  of 
climate  growina  wheat  juakes  the  supj)ly  fairly  constant. 

The  demand  U'V  w  heat  iseoniparatively  inelastic,  and  to 
tlii-  the  ^1|(■(■e-,s  allciMling  various  '"corners  "  is  largely  due. 
\\  hen  the  piice  of  wheat  i^  very  high,  and  again  whtu  it 
is  very  low  .  the  demand  lias  verv  little  elasticitv  ;  this  is 
at  least  true  if  the  a^sumjition  is  made  that  wheat,  even 
when  scarce,  is  the  cheapest  food  for  man.  ami  (n-en  when 
it  is  nio>t  plentiful  it  is  rarely  consumed  in  any  other  wa  . . 
♦  ileal  variations  in  the  price  of  wheat  are  possible,  and 
have  nut  b"'(.n  wry  niicninnu'n  ;  tlie  .  wlnat  wa.s  sold  in 
l..iverpool  for  20s.  ilir  (|ii.iii(  r  in  I  >eeember,  litntl.  b.-t  in 
th(>  following  ()ctol)er  the  pricc"  was  3Is.  p.i-  (pi.iidr'. 
S|)eaking  generally,  however,  wheat  prices  are  imt.  on  the 
wliole.  subject  to  greater  variations  than  tho^e  nf  products 
like  eetton.  whiili  allow  almost  jx-rfect  maiket  devehip- 
nicnt . 

(Jrading  of  wheat  in  N'nrth  .Vuk  rii  i  has  been  shown 
alread\  to  be  an  aiil  to  markt^ting.  and  though  it  is  not 
perli'ct.  the  aiciiiai  \  I'f  the  L'radinu  is  comparabh'  with 
(  bat  i>|  (III  Iciii. 
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'I'lic  laving  of  thf  Atlantic  caljh-.  and  the  perfecting  of 
postal  and  telegraj)!!  networks  enable  inlormation  with 
regard  to  wheat  to  lie  disseminated  throughout  the 
world.  The  amount  of  uheat  in  store,  the  amount  of 
wheat  afloat,  and  the  pro.-peets  for  the  next  harvest  or 
harvests  are  not  only  known  to  the  trader  and  ^pnuhitor, 
hut  also  to  the  farmer. 

I'he  facilities  for  bargaining  and  paymen*  in  the  wheat 
trade  supply  one  of  the  best  examples  existing  in  modern 
markets  ;  the  various  methods  will  be  discussed  luoie 
fidly  later.  To  sum  up,  it  is  evident  that  conditions  for 
almost  periect  market  development  exist  in  tlie  s\  in  at 
trade. 

The  earliest  market  for  wheat  was  of  necessity  the  loral 
market,  and  the  natural  limitati(tn  of  factoi-s  with  every 
phase  of  them  known  made  it  possible  for  local  events  of 
importanct"  to  violently  alfect  prices.  I  he  next  -tage 
was  the  city  market,  where  price  was  detcrnn'ned  b\  the 
conditions  of  supply  and  demand  over  a  laruci'  trait  ot 
country,  whoro  greatc^r  knowl(>ilge  of  eonditilln^,  was  thus 
necessary,  and  where  lluetuations  of  price  were  niit  apt 
to  be  as  violent  as  in  the  local  niarkot,  though  great 
lluetuations  might  at  times  occur.  The  growth  of  wheat 
territory,  the  excellent  transp(»rtation  facilities  alforded, 
the  excelleui  storage  conditions  existing,  tho  spread  of 
information,  grading  and  a  woiM  demand  .md  upl''.^- 
U'd  lo  a  world  nuirket  for  wheat.  I'lii  e  in  <'ach  lo(  ality  is 
deteimincd  ni'W  largely  by  the  conditions  of  supply  and 
demand  in  .dl  part  -  of  tlu'  world.  'I'rade  risks  are  thus 
very  great,  lor  no  knowledge  oi  loc.d  conditions,  nor  fore- 
sight regarding  them,  can  protect  a  dealer  from  ili-astrous 
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changes  in  \aluc  dui-  t*;  tar-olT  ocriunMioes.  The  growth 
of  organized  speculative  markets  was  a  result  d  these 
ennditions.  The  greater  the  ri-k>,  tlie  greater  is  the 
opportunity  for.  and  the  greater  need  of  speculation. 
Tradeis  necessarily  heeanie  differentiated  into  two  classes 
— the  wheat  dealer  proper,  who  is  in  the  market  simply  to 
secure  trade  |.rofits  as  distinct  from  speculative  profits; 
and  the  professional  -pet  ulat'T  class,  organized  in  ex- 
changes with  a  perfect  method  of  facilitating  business. 
'["lie  primary  eennomie  funeti'>n  of  the  speculator  class 
is  to  hear  the  great  ri>ks.  wln'.h  are  mtolerahle  to  the 
ordinary  dealer. 

Grain  exchanges  began  to  be  Mi-gani/.ed  in  Anirrica  in 
1S48  and  1819;  they  are  corporations  governed  1)\  a 
linaiil  (.f  (lii-cetors.  who  are  elected  by  the  incmber--. 
'I  he  association  pro\idc,  a  pknc  in  which  the  buying  and 
selling  are  done  by  its  members,  and  one  of  the  most  nn 
|i(>!tant  functions  is  the  making  and  enforcing  of  rules 
fur  buying  and  selling.  Without  these  exchanges  the 
grain  trade  would  be  chaos. 

■  i-'ntun"-  ■"  can  n)ily  exist  where  gradini:.  clevat<ir 
ivi  cipts,  and  an  e.\(cilcnt  sy.-tcin  of  bargaining  and  pay- 
nicnt  exist.  A  warehouse  receipt  foi'  wlicat  is  considered 
as  good  as  the  wh(>at  which  it  rej)resents.  for  wheat  is  a 
world  wide  commodity,  and  finis  acquires  a  credit  vahie. 
which  It  would  not  otherwise  have.  (Jrain  has  a  greater 
credit  than  land,  and  grain  receipts  have  the  same 
meaning  in  l,,iverpool.  Chicago,  or  New  \"ork. 

Mu(d)  has  been  said  tor  and  against  the  .-.VNteni  ot  tutnre 
dealing,  and  it  is  certainly  true  (hat  specul.ition  does 
le.'^ult     sometimes     in    evil     consequences,     but     modern 
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ccoiioniists  arc  "t  opinion  that  >iM'(uliitiiin  l»y  experts 
steadies  prices,  and  iireallv  aids  trade.  Mi'.  Justice 
lii'lnic--,  "I'  tlic  I'nitcd  States  Supreme  Court,  says  :  "'  In 
a  nmilcm  market  contracts  are  not  contineil  to  sales  tor 
immediati*  delivery.  I'cople  will  endeavour  to  fonca-^t 
the  future,  and  *o  make  aLr.eeinenfs  according  to  their 
prophecy.  Speculation  of  this  kind  liy  c<irnpetent  men 
i>  the  sclf-adju>t  mcnt  of  society  to  tlic  [iroiiaMi-  Its 
\alur  i>  well  known  a-  a  mean-,  of  avoiding  or  mitigating 
catastiophcs,  ('(pializing  prico,  and  providing  for  j»eriotls 
of  want.  It  1^  true  that  the  succe.s  of  the  strong  induces 
imitation  ii\  tiic  \\cak.  and  that  incompetent  persons 
hring  tlicm-cl\c-  to  ruin  by  undertaking  to  speculate  in 
their  tuin.  Uut  legislatures  and  courts  generally  h.ive 
recosnizi'(i  thai  the  natural  cvolution>  of  a  complex  -ocict  v 
are  to  he  touihcd  with  a  very  caut ioir--  hand,  and  that 
sucdi  i-oarse  attempts  at  a  remedy  tor  the  wa^te  incident 
to  every  social  function  as  a  ^-iinple  ])rohiliit ion.  and  laws 
to  stoj)  its  being,  arc  hartulul  ami  vain." 

There  can  be  no  tloulil  t  hat  -pcrulat  loii  ha>  i»ccn.  and  is, 
a  ili-tinit  advantage  to  the  .\merican  farmer  In  t  lu^ 
e;ol\  da\s,  a  wheat  dealer  riMpured  a  large  margin  tor 
the  risk  'f  falling  prices,  and  usually  oti'ered  the  taiiner 
Ironi  5  to  !(•  cents  per  liu>liel  under  the  ruling  market 
in'ice.  Now  the  dealer  will  buy  on  a  maigin  of  I  cent 
per  bushel. 
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*   l\ir  tiie  viiriuu.s  i>|HTatioii8  on  llic  Excliangcs,  the  autlmr  i."  mu.  Ii 
iiulobti'd  to  Professor  H.  V.  Emery's  "Speculation  on  the  .Stock   uul 
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i>  (I'liic  (111  ;i  iiKU'^m  lia.si>-  the  (lc|)ii-itin<^  of  .i  niaruin  <>[ 
a  lew  cents  per  bii>litl  ciii  all  tlic  m'ain  lidUiiht  or  M'ld. 
Trade  risks  aiv  shifted  In  tlie  |)!r'ilatni>  in  luo  \\a_\.>: 
(1)  i  hroiiLih  the  existence  ui  a  cuiitinmui-  market  ;  and 
[■2)  thnmgli  the  possibihty  of  "  heduinu'  '"  trau-aetions — 
a  speeial  de\iee  for  in>urauie  against  los>. 

'J'lie  continuous  market  is  the  resuH  of  the  countless 
(i])[)orl unities  for  trade  made  pos^iiilc  l»y  |ii'ice  liuriua- 
titin^in  \uirld  market.-^.  'I'here  is  a  ceaseless  st  n  .mi  dI  Ini^i- 
uess  in  moilein  markel>,  new  eniiliart--  l)einLj  made  with 
every  change  of  conditinn  of  >u]ij)iy  and  tlenuuul.  Into 
this  stream  the  merchant  or  jinnhu-er  enters  to  make  tlie 
necessary  contracts,  and  here  a  price  i>  lixctl  fi>r  the  de- 
livery of  wheat  of  various  ([ualities  at  varinu^  times. 
Suppose  a  i 'Jiicago  dealer  receives  a  l)id  on  loodoo 
lm>hel>  of  w  he;it  tu  be  ilclivered  in  Liverpunl  at  the  end 
of  three  mnntii^.  He  asieilains  the  |)revailing  price  of 
wlieat,  and  determines  at  once  the  prwtil  If  favourable, 
he  immediately  cables  acceptance,  and  the  same  hour 
purchases  wlieat  for  delivery  at  such  a  time  a^  will  be 
most  con\t'nient  tor  him  to  ship.  llie  price  of  his  wheat 
is  kniiwn.  and  only  the  in■^Ul•;incc  and  li-ciuht  rate>  can 
ati'eet  hi^  prohl.  Ol  cour. c.  l!u>  kind  i<\  business  lould  li>) 
dime  without  tUe  ^pecul,iti\e  maiket.  b.,t  to  a  >maller 
extent,  and  inlernnltently 

■  Hedging  sale>  "  provide  almost  complete  in.^urance 
against  h)ss.  'I  he  men  liant  carries  on  two  lines  of  com- 
pen>ating  cnntrat  t-.  mie  in  tlu-  spei'ulalixe  markt-t,  and 
the  tither  oulsitle.  'i'he.-^e  ci'iuraci-,  are  'if  an  opposite 
nature,  and  hirnisli  a  hedge  against  all  price  tluci  uat  mns. 

I'lnli.diK      llillc    lentil-,    ol     lllc     \vil(':il      ;it     the     I'liMt     rlcliiil:^ 
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of  Chicago.  MiiHicnpiili^.  and  Dnlnth  an-  profpolcil  })y 
''  IicdL'iiiLr  snlc-^.'' 

Speculative  profits  usually  cnmo  from  price  fluctuations 
in  the  same  markets,  aivl  trade  profit-^  from  the  ditTerence 
in  piii'cs  in  the  tlilTereiit  maikets.  The  trader,  as  a  rule, 
hu\  -  in  one  market,  and  -^ells  in  another  ;  the  price  difTer- 
enci'  in  the  markets  furnishes  tlie  trader  uitli  iii<  reward 
as  middleman.  'Die  spceulatnr  l»uy:-  and  sell->  in  the  same 
market,  and  makes  liis  profit  (ir  loss  from  tluctuatinn.-^ 
over  a  period  of  time.  There  is.  of  course,  a  tendency 
I  or  the  piice  of  wiieat  in  all  central  markets  to  be  the 
same,  hut  thi-^  condition  i<  never  actually  rea(died. 

"  Bull  "  speculation  on  the  markets  is  tir'-t  liuyini;-  and 
then  selling  at  a  lat(>r  date:  while  ■'bear"  speculation 
i>  the  opposite  of  this.  '"  P.uU  "  ^pcc^llatol■.  ai'e  said  to 
operate  on  the  "  lonii;  "  side  of  the  market,  while  "  bears  '' 
operate  ou  tlie  ■"<hoit.""  "  Hulls  "'  run  th(^  risk  of  a  fall 
in  price,  and  hope  to  e;ain  from  a  rise  :  the  risk  and  hope 
of  the  ■■  bear  ""  ai'(\  of  course,  the  reverse.  Uefore  th(> 
>y-fem  of  uradiim  and  urain  receipt-;  came  into  (>.\istenc(>, 
'"short"  .M'llinL,'  was  impossible,  and  the  speculative 
market   was  thus  ineomjilete. 

(Jrain  |)rivile(ies  are  a  means  of  insurance  asjainst  loss  ; 
thoy  are  either  '"  |)uts."'  "  calls."  or  "straddles"  A 
"  put  "  is  a  contract  made  with  a  vitnv  to  a,  fnll  in  price. 
The  seller  is  enabled  to  limit  his  risk  of  loss  to  a  detinit(» 
ainnunt.  I5y  payini:  a  ti.xed  sum  of  m<in(>v.  he  accjuires  the 
right  to  deliver  a  <'erfain  amount  of  wheat  at  a  fixed  price 
and  within  a  ii.xed  period  of  time  to  liie  party  taking  the 
■■put"  money  If  the  jtrici^  goes  down.  th<>  eller  pur- 
chases, and  makes  his  tlclivery  according  to  contract  ;  if, 
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however.  Ihe  price  goes  up.  he  relinquishes  the  "  put  " 
monc3-,  ami  exerei.ses  ihv  ])rivilege  of  non-deliv(n'y.  He 
loses  the  amount  of  llie  j>ri((>  ])ai(].  Imt  he  can  lo.se  no 
more;  whereas  the  i-eceiver  ol  tiie  ■' j)ii(  ""  innnrx-  oiil\- 
stands  to  V  in  Ihe  "put  ""  money,  and  may  io'^e  a  great 
amount. 

A  "  call  "  is  exactly  the  reverse  of  a  "  put."  A  com- 
bination (if  a  "  ])ut  "■  and  a  "call  "  privilcfre  is  called  in 
England  a  "■  })ut  and  call  '*  option,  but  on  the  American 
exchanges  a  "  straddle."'  The  price  of  these  privileges 
depend-,  cliirfiy  ui)oii  the  distance  (hey  read  away  from 
the  market,  the  state  of  the  market,  and  "c  time  the 
privilege  runs.  A  "  put  ""  or  ••(■air"  on  lli>>  Chicago 
market  generally  >ells  at  SI  per  l.ood  busJiels.  On  manv 
of  the  grain  e.xclianges  privileges  are  now  forbidden. 

Tf  de)K)sits  securing  future  delivery  of  wheat  aic  de- 
manded, they  inu-t  be  met.  E:\rh  pai1y  usiial!\-  makes  a 
mone\-  deposit  hirire  enoiiLdi  to  secure  the  other  from  loss 
in  case  of  non-fulfilment  of  the  cf)ntra(t.  ( >n  the  N'ew 
York  market  Hi  cents  per  bushel  of  wheat  is  the  ma.ximum 
deposit.  Occasionally,  additional  margins  equal  to  the 
fluctuations  in  price  are  called  foi'. 

'ihe  rule  (it  the  various  grain  exclianges  contemplate 
the  actual  (leli\-ery  of  \\lie;>i  on  the  n\aturil\-  of  the 
contiaet.  l-lach  contiaet  mentions  the  time  toi'  which  it 
is  to  lun.  and  it-  matuiily  is  on  the  last  day  of  thi..  peiiod. 
For  export  j)uri)oses  the  time  of  the  contract  is  usuallv 
fixed  by  special  contract,  but  on  the  speculative  markets 
the  current  trading  is  in  the  deliveries  for  July.  Septem- 
bei-  Decenibei'.  and  May.  The  ditfeicnee  in  price  beiwcen 
wheat  for  iniiiiediate  deli\-er\-  and  that  Un-  the  ne.\|  ;,ne- 
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eeoding  deliver}-  equals  the  carrying  charge  to  the  begin- 
ning of  the  ])eriod  of  the  next  delivery. 

A  speculator  has  three  ways  by  which  he  can  settle  a 
contract  on  or  Ix'Inre  its  maturity  :  (1)  Either  deliver  the 
actual  wheat,  or  (2)  buy  the  same  quantity  of  wheat  in 
the  same  grain  exchange,  or  (.'i)  l>e  mulcted  in  damages  for 
non-delivery. 

The  speculator  very  seldom  delivers  the  actual  wheat 
in  his  possession.  It  is  not  necessary  that  he  should 
possess  wheat,  for,  before  the  contract  falls  due.  he  can 
sectire  the  amount  on  tiie  market.  It  is  just  a->  legitimate 
to  mak(>  a  contract  for  the  fut\u-e  delivery  of  grain,  buying 
<ir  x'lling  as  it  is  to  get  it  at  once  ;  and  there  are  thousands 
of  transactions  in  grain  where  the  s(dlers  do  not  have  the 
grain,  but  expect  to  go  into  the  market  and  buy  it. 

The  "  floor  trader  "  or  "  scalper  "  on  the  American 
exchanges  correspond.^  almost  exactly  to  the  jobber  on 
the  Knglish  exchanges.  Both  buying  and  selling  brokers 
know  the  same  things  with  regard  to  wheat,  for  the  object 
of  each  is  to  get  the  best  terms  possible  from  the  other, 
and  so  ((uitlict  ensues.  The  conflicting  interests  are 
brought  together  in  the  "  floor  trader."  who  expresses  both 
demand  and  supply.  The  ideal  "  floor  trader."  w  ith  his 
(■(uuplctc  knowledge  of  th(>  demand  and  supjjly  of  wheat, 
will  either  buy  or  sell  at  a  price  which  he  quotes,  before  h<' 
knows  whether  he  is  required  to  buy  or  sell  wheat,  '"'he 
))ublic  d«\ds  with  the  "'floor  trader"  through  a  broker, 
who  both  buys  and  sells  on  commission.  Brokers  are  a 
necessity,  for  l)uyers  and  sellers  are  frequently  at  a  great 
distance  from  the  market,  and  need  information  as  to 
the  state  of  the  market,  and  the  method  of  ojH-ration  on 
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it  :  auaiii.  if  all  imycrs  and  sellers  wore  on  tlio  market. 
cnnfuHioii  would  result. 

In  llic  wlicat  pits  of  111,,  ("xclianiit's  l.i-oker.  swarm,  and 
all    iimiltancously  make  their  offers  to  l>iiy  or  sell.     The 
confasion  is  so  ureat  that  it  is  impossihle  to  make  written 
ronfraot.s.     A  word  or  a  nod  often  results  in  a  contract. 
The  parties  make  entries  quicldy  on  their  })ads.  and  the 
iMiyiiij^  and  -elling  continue  as  before.      J)ay  after  day 
the  operations  ^o  on.  and  thus  thousands  of  future  con- 
tracts are  made,  in  which  hrokeis  and  dealers  are  mixed 
up  in  various  relations.    At  the  end  of  each  <lay.  the  clerks 
of  the  traders  compare  and  settle,  and  no  written  contracts 
are  exchanged.     OtTsets  l)eing  made,  the  remaining  con- 
tracts  are  confirmed    by  the  exchange   of  confirmation 
slips.     When  the  sales  and  purchases  of   a  broker  have 
been  niade  at  the  same  price,  the  plan  adopted  is  for  his 
purchaser  and  seller  to  beconie  parties  to  a  new  cfiutract 
at  that  price,  and  the  l^roker  dro|)N  out  altogether.     Jt  is 
l)ossil»le  also,  where  the  contract  prices  are  difi'erent.  to 
.settle  the  contracts  by  tlie  i)aying  of  ditTerences,  but  this 
is  usually  done  by  the  clearing  hou.ses. 

Often  when  settlement  day  comes,  there  is  a  long  chain 
of  transactions  cau>ed  by  speculators  having  bought  and 
sold  the  same  amount  for  the  same  delivery.  A  has  sold 
to  P..  B  to  C.  and  so  on.  As  soon  as  one  of  the  jiersons  in 
the  chain  makes  a  delivery  of  wheat  by  grain  receipts, 
they  are  handed  on  from  party  to  party,  thus  fulfilling 
all  contracts  in  the  line,  and  they  finally  come  into  the 
hand-  of  the  party,  who  wants  the  actual  wheat  for  use. 
.I)eliv(<ry  by  t ransft-rable  order  occurs,  when  the  two 
ends  of  a  line  of  trailers  do  not  come  together.    The  owner 
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of  tlic  v.  heat  issues  a  traiHteraMi'  imtice,  wliiili  is  a  ^tate- 
iiifiit  tliat  lie  is  prepared  <o  deliver  elevator  receiiits  in 
iulliliueiit  ol  his  conlract.  This  nt)tice  is  passed  in  In  . 
l)uver.  and  oaeh  seller  in  luiii  passes  it  on  after  piiijicr 
eiiddrseiiient  :  the  la'^t  rv'ceiver  presents  if  to  the  i•^sller. 
and  demands  the  elevator  iceeipt^.  11'  what  the  hiiyer 
has  agreed  to  jmy  dues  nut  correspond  with  what  the 
seller  was  to  receive,  the  transfer  is  made  at  the  otlieial 
market  price  at  tlio  close  of  the  previous  day's  business 
The  })arties  in  the  line  then  jviy.  or  receive  the  difference 
between  the  settlement  prices  and  the  prices  in  their 
])arf  icnlar  contracts. 

Direct  settlement  occurs  when  there  are  only  twn 
parties,  each  being  respectively  buyer  from  and  -.ellei'  to 
the  other.  If  A  early  in  April  sells  to  B  20  Oiio  l)ushels 
of  .May  wheat  at  75  cents  per  bushel,  and  the  ])rice  falls, 
he  may  make  his  covering  purchase  by  buying  the  same 
amount  from  B  say  at  70  cents  per  bushel  :  the  contract 
is  then  settled  by  B  paying  A  Sl<'<"^'.  Dircf't  .settlement 
is  thus  a  payment  of  differences. 

-\  "ringing  out"  settlement  is  like  direct  .s(>ttlement. 
luit  between  several  parties.  A  has  sold  to  B.  B  to  ('. 
(,'  to  ]).  and  so  on.  A  must  buy  to  cover,  and  1)  nni-t 
sell  to  liquidate,  or  take  the  goods  offered.  If  it  can 
l)e  arranged.  I)  will  sell  to  A.  If  A  issued  a  transferable 
order  against  himself.  h(»  would  be  the  one  to  demnnd 
delivery  ;  there  is  nothing  thus  to  be  delivered,  for  A  is 
both  deliverer  and  receiver.  AH  that  i>  necessary,  then. 
is  to  "ring  out  '"  the  differences,  dr.  in  other  Avonis.  tn 
reckon  U])  the  })rofit  and  loss  of  ea<di  one.  This  sett](>- 
nient  tliifers  from  that  b\- transferable  notice  onlv  in  that. 
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when  the  liiiic  nf  si'ttlcmcnf  comes  round,  the  two  ends 
<>l  tlic  chain  ;irc  connected.  Xo  rinjj;  <  in  be  formed  if  any- 
one pai'ty  insists  on  delivery  of  th(>  wlieat. 

The  ring  settlement  is  the  favourite,  because  differences 
iire  paid  immediately  on  the  foiiiiati<in  of  the  rin<;.  and 
|)rotits  can  then  l)e  ascertained  :  whereas,  in  the  method 
of  (i;-liver\-  I'v  transfcral)le  onh^r.  it  is  necessary  to  wait 
foi'  tlie  stipulated  mouth  of  dclivcrv-. 

'I"he  cleariniz-houscs  of  the  produce  exclian^es  are  in 
thcii'  functions  m  di  like  those  of  the  clearincr-houses 
for  banks.  'J'hcy  facilitate  the  payiiu-nt  of  dilTcrences  on 
the  deliveries,  direct  settleuients.  and  rings  of  the  previous 
day,  I  )eliveries  nuiy  be  on  any  day  of  the  month,  but  are 
gencrnliv  made  on  the  iir-t  day  of  the  month,  and  so  the 
civ'anngs  of  the  foUowing  day  are  the  most  important. 

Clearing-houses  act  as  posi-(dlices.  |,,r  when  a  grain 
contiact  is  uiade.  and  is  n^t  settled  by  direct  offset  at 
the  end  of  lh(>  day.  the  confirmation  slip  mu-^t  be  sent 
t"  the  (  leariug-nouse  directed  to  the  other  party  within 
a  -pecitied  tiuie.  When  tile  settlement  is  made,  each 
|i;iity  to  the  transferable  order,  or  to  the  liutj.  sends  {,■ 
the  dealing  house  c(,mpanM.n  >lips,  a(hlres,s,.d  to  the 
sauic  p.irties  as  were  tlii"  confirmation  slij)^  On  these 
CMUi|.aii-on  slip,  is  noted  the  dill..rence  bciu,.,'n  the 
settlement  J. rice  and  the  price  in  the  .ontract  betw.'cii 
lh«'  two  partie-  in  (p.cstion  A  clearing  sheet  rinist  edx. 
lie  sent  to  the  clearing  Iioum-  ^. fating  tlie  balance  due  tn 
or  from  the  Miemb<  i-  of  ih,.  exciiange.  ari-inu  from  the 
setflem.'i.ts  as  ascertained  l.y  «  xchanges  of  compari.M.n 
slips.  'Ibis  shee.  rejfresents  the  pp. fit  -  and  losses  (,f  the 
nietnber-   In  ipie^tion  b.r  the  da\   previoii-.  to  \\u-  dearini,'. 
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Speculators  witli  an  adverse  balance  must  send  with  their 
report  a  cheque  for  that  amount  made  jiayable  to  the 
order  of  the  clearing-house.  Parties  with  a  favouraljle 
Ii.il.ince  must  enclose  a  (h'aft  for  l!i;'  amount  drawn  to 
their  own  order,  and  tliis  draft  may  l»e  demanded  back 
(bily  approved  at  the  tiuH's  fixed  in  the  rules.  New  York 
and  Cliicago  clearing-houses  exist  simply  for  the  clearing 
of  dilTerenees.  but  in  Minneapolis  both  grain  and  ditf'er- 
cnces  are  cleared.  Parties  "long  "'  and  ))arties  '"short 
on  their  net  .^aies  are  asecrtainc''  by  ttie  .Minneapolis 
(  iearing-housc.  and  it  also  directs  the  deliveries  of  the 
grain. 

Where  the  clearing-hous"  does  not  exist,  delivery  is 
made  by  tii<'  lioldi  r  of  the  giain  to  the  last  receiver  by 
mean-^  of  a  deli\'(  rv  notice  of  some  kind,  and  at  a 
settlement  piiic.  ( )|Tsets  and  rings  are  elfeeted  whenever 
|)o-sil)]e.  and  all  dillercnce.--  are  si'ttlcd  anumg  the  parties 

t  lieMi  -elves. 

'f.portant  classes  of  t lansact ions  on  the  exchanges 
are  the  contracts  for  immediate  delivery  d(>-ignate<l  as 
""cash  '"  or  '■  spoi  ■"  sale-.,  A  cash  pa\  menl  is  not  neces- 
saiih  implied,  for  tiie  buyer  and  -eller  can  (nake  their 
own  arrangements  as  regard--  credit,  'mt  "spot  '  sales 
do  rcproent  a(  tual  good-;  a\ailal>lc  in  the  iiiaiket  at  the 
iiioiiK  nt . 

Soini-  factors  -con  t.:-  suggest  that  peculation  will 
dccica-e  ill  llie  lutiiic  St  at  i -t  ics  -liow  that  wheat  pric'cs 
.'iri'  Ixcnrnini,'  nioic  uiiitoim  conuneicial  wheal  intere-fs 
are  growing  ui  concent  i.it  inn  and  \'»n\  coii--iimption  of 
wheat  uill  iiK  ic:  (    in  .\merica  as  population  iiicre,is;'s 

It    i>   intcrc-tniir   to   note   that    llic   Juain    IvxchaiiLre  o| 
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P.iicno-  Aires  on  Aran].  K;  inos.  p„t  int<i  force  a  future 
inarkcl  sy-t^'in.  and  Burnos  Aires  .(notations  are  now 
leeeiv.d  in  tlir  I'hiropean  and  Anvioan  markets  daily. 

The  export   tnul..  in   wli.Mt    is  .,f  ^r,,.ai    inip..rtan('e   to 
AnienCa.     'llic  port,  to  wiiieh  whrat  i<  ori,<:ina!ly  diipi.ed. 
■  uid  uh.-re  nr.l.Ts  are  received  Hxin- th.'ir  ult  imat.' dest  ina- 
''""    "'"  •■^'■n<'<l  ports  of  call.     Hrfore  arrival,  the  eon.si.unoe 
•>'  ll'c  port  of  ,.a]l  sells  the  uh<.at  in  the  best  market  for 
'li''  nioment.  and  on  its    irrival  ^ixrs  orders  for  the  vessH 
t"  proc.vd  to  the  port  where  the  .roods  have  been  sol,]. 
'I  'k'  qnanlity  of  the  wheat  <  ..nsiynment  and  the  port  of 
shipment   are  specifi.wl  in  th<'  ,ontraris.   but   the  port   of 
•h'livery  may.  within  stated  limit.s,  b,.  l,.ft   to  the  opti.m 
of  the  buyer,  and   may  be  changed  aft<-r  clearinL'.     The 
throo  way-;  of  buymu  m  heat    for  export  ar..  as  f,,lluw.: 
<'»   '»    I'lir  averau,.  (piality  of  the  season's  shipm,.ni   at 
'""■  ■""'  I'i'K''  <'f   diipmrnt    (fhr  .., -called  f.  a.  (|,  trans 
■"  'i'"i!  :  (-1  at   tim<.  and   place  of  shipment  a>  per   ..ale,! 
sa.npl,.  ;   and    (;{)  ofHcial   .rrtificat.'  of   in^pec(i,,n    to   !„■ 
fin.d    as    In    ,,uality.     Tin.    la^t    .■ondilion.   referrii:-    to 
'"  l"'''i"n  in  til.    country  of  r.xpo,t.  i.  ih.^  u.ual  •.,,„!,.  ,,t 
imrrJinvinL'   -rain   from   the    Tnilru    States  and   Canada 
AnniipMiMni  provision  in   th(-   i,a    i'lata  -rain  cont  rart.. 
■•"I'l  ■'!... ni  in  the  .\.,r!li  .\iiierh  an  .■ontraet>.  l^  the -uaran 
tei'  r,|  111,.  n;iinral  weinhi , 

^  '"■''■'  '■•'"'I'll  t,,llnu.  of  M-tur  of  ih,>  tno^!  imparl,,, i( 
w  heal  muiket ,  of  America  * 

r/,/frtY/„,  111,,  yiviifesf  ,,f  jakr  port  i  n-t  al  llir  hrad 
•  >l    Luke  .Michigan,  but    nearl\   l.^cnls   uiiles  north  on  the 

♦   For  .1  fuller  ;i.-couiil  ..I  tl,,^  wlicU  m.irk.-l.s  of  Aiu.TicM.  ..■-•  K,,||,n 
E.  Smith  a  "  WluMt  Fiolds  and  MiirkoU  of  tlio  World." 


T^ 


CHICAGO 


221 


vestei'n    shore.     Hero    ii    livor    has    Ikhmi    (hed^c*!.    and 


(I'tClv- 


I)nih. 


'nun  tlir  prairio.  tlic  [ilahis.  ami  the  passt 


list 


i>\  the  iKiitlicin  liocky  .Mountain^,  tlic  nnl way- lines  must 
meet  nuind  the  head  nt  Lake  .Miehigan.  TraiHe  troin 
lln'  sfiuth-wesl  is  (h-awii  to  thf  hakes,  and  all  lines  iniiu 
ilif  iai'  nlllth-\V(■^t  eoiicentrate  on  ('hieaiio.  ( 'hiea;i;ti  is 
ihiio  jai'^cly  tile  icniiU  ut  railway  and  \\at<'r  lian-pnria- 
tiiiii.  and  no  >niall  shaiv  in  its  growth  nni-.t  l»c  a-  iirni-d 
to  the  uiieat  IralHc.  ('hicau'"  is  the  ureate^-t  L'lain  <entie 
in  the  woild,  and.  thoui^h  .-uiiia-.>ed  by  other  primary 
eentre-.  in  rect  ipt  ol  wheat,  it  yet  receives  annually  ahout 
L'.'i.iMio.oiHi  liii.^hi'h  ot  wheat.  It  i>  a  ureal  central  world 
vslieat  market.  I)e(■au■^e  there  are  >Ullieient  dealers  there, 
so  that  whe-at  in  any  ((uantity  ean  always  he  lioiit;li(  nr 
■^old.  The  memhei'-hip  of  the  Chieau'o  i'.oard  of  Trade 
ineliide>  repre.-entat ives  of  cNcry  prominent  grain  <  om- 
iiii^ioii  and  elevat<u'  eom])any  in  the  I'nited  Slate^. 
iie^ide^  I'airopean  imjiorlers,  Chicago  rcceixcs  its  w  I, eal 
from  the  states  to  the  >outh-wc>(  and  we>t.  even  a-  far 
as  Kan>a->  and  \elira>ka  ;  and  noiiliward--  a>  far  a-- 
South  .^Iinne^ot;l  and  South  Dakot;-.  On  the  floor  ^)ji 
the  Chicago  K.xchangi'  meet  i  he  millers,  elevatoi' 
managers  ihi' exporters  of  N'ew  ^'olk,  llo.ton  and  I'liila- 
lelphia.  the  I'lmoiican  imi)or1ei'-.  and  the  .Xrgentiiu' 
cxpoiter  lor  the  |nii|io-,c  (,f  hiiying  or  MdliiiLr  wheat  a^ 
a '■  hedge  "  again-t  legilimale  t  raii-acl  ion>  in  t  heir  reunlar 
Imi  ine--.  aetivitie--  The  transaction^  in  the  market  mav 
lie  cla  -ed  as  '"  eash  wheat  "  hiiNiness  and  '"future" 
hu- ine  (',a-!i  I'rain  l>u-ine--  inchule.s  receiviuL:  the 
acliiai  wheat,  --ellinu  it  1>\  >iimpl<'.  and  <hippinu  it  lo  i  he 
elevators,  or   to  the  >eal)oaril        r>u\(!>.  not    memhers  of 
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the    Kxclianso  iimsl  employ  a  l.roker.  and  pay  cninmis- 
sioii  lor  his  services,     Di,.  wheat  pit ,  or  ••  tuture  "  market, 
IS   often    the   scene   of  a   tremendous   voliirn(>  of    l)ii-'ness. 
and  the  theativ  of  strife.      Many  of  the  traders  in  tlie  pit 
are  employed  In commis-^ion  houses  ;  oth(Mv  nro  broker-;, 
who    execute   orders   for   any    memlier   on   commi->sion  ; 
whil.  others  are  pure  specuhttois.     Tlie  ••  futun>    '  market, 
"f  course,  has  for  its  basis  th(^  -  h.'d^ing  -  of  the  eh-vator 
r-mpanies.  exporters,  and  milk  rs.     •jlie  unit  of  transac- 
fion   in  the  wheat    pit    is   ,-,.(.00  bushels.     Wlu-n  brokers 
olfer  to  buy  or  sell  at  a  .-.tated  price,  ami  no  amount  is 
Mienti.med.    5.0(10    bushels    is    umle,st,,od.      If    a    great. 'r 
amount  is  ojfered  or  bi<l  for,  lo.  I'o.  .".n,  ,„•  Km  ^i,   .pi.-ted, 
as  the  case  may  be.   meaning    lo. (»(»(»,   I'o.iMin,  .-)0,ooo.  (,r 
l<"»-"«'«'   bushels.      All   contracts    mad,,    for    ^^h,^,!    are    in 
the  '■comract  "  grades-namely,  Xo.  1  red  uuitei' wheat, 
\o.  -2  red  wint.'r  wheat,  or  \o,  I  northern    pring  wheat  ; 
Xo.    I    liard   winter   uheat.   or   \o.   l'  h;,rd   winter  wheat. 
iti  -uch  proportion  as  uiay  be  convenient   to  th.'  seller. 
.\  higher  Loadc  than  the  ••.ontract  ••  is  now  also  ..lloued. 
(  hicHv  to  prevent    ••  cornci^.""      I'robablv    !to  percent    of 
all  lli<.  transactions  ,,,1  the  lv\c!,  ,„::<.  an-  pun- sp.culai ion. 
A    /'•    Ynrk  is  one  of  tile  luo-t   important   uoild   u  heat- 
cxportin-  mark.  t-.  and  its  .piolition- have  more  intlucnce 
inf(ueiL'nmaikc|slhananyoil,riu|„-at   m.irkct  (piMtations 
of   .\meri.a,    willi    ihr  exception   of  Chicago.      It    is   u,.|l 
■crv.  d   b\    iailua\s  ,uid   by  st-'auisbip  lines,  and   its  geo- 
pra|ilihal    immiImh    i,   \,.iy  advantageous  for  trade  with 
•'•"I'M"'       I  lie    miportanee   of   New    York    is   due    to    it, 
'""""•""I  "t    '"'id  and  sea    rout.-        The  openmu  of  the 
Kiie  (anal  gave  n  a  great  impetus,  and  ma.|.'  it  the  o.,i|,.( 
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f<n  a  larce  and  rapidly-developing  hinterland.  'i"he  eon- 
struction  of  a  railway  up  the  Hudson  and  the  estahlisli- 
ment  of  steam  coniniunication  with  Kurope  further 
eontralized  its  commerce.  Numerous  railways  cross  the 
Appalachians,  hut  none  are  as  important  as  the  Hudson 
route,  for  their  h(\avv  gradients  more  tlian  counterbalance 
the  shorter  distance.  The  northern  route  from  New 
Voik  liy  the  main  valley  to  Lake  Champlain  and  the 
St  Lawret  •('  is  hardly  less  important  than  the  Hudson 
route.  Xew  York  has  thus  found  it  comi)aratively  easy 
to  heat  Boston  in  competing  for  the  hulk  of  the  wheat 
traflic  with  the  important  hinterland  of  wliich  Chicago 
is  the  centre.  Xew  York  is  th»»  most  important  exporting 
pcu't  for  grain  and  flour  in  fh(>  I'nited  States.  Hs  ""  con- 
tract "  grarles  of  wheat  are  either  Xo,  2  red  winter  wheat, 
Xo  I  northern  spring  wheat.  X'o.  1  hard  spring  wht-at, 
or  at  a  discount  of  2  cents  [ter  bushel  fromt  ontract  price. 
Xo.  2  hard  winter  wheat  or  Xo.  2  white  winter  wheat  ; 
or  at  a  discount  of  5  cents  |)er  bushel  from  contract  price, 
Xo,  2  red  winter  wheat  or  Xo.  2  northern  spring  wheat  ; 
or  at  a  discount  of  7  cents  per  bushel  from  contraci  price, 
Xo.  .'{  hard  winter  wheat.  A  large  amount  of  i)U.>iness 
comes  to  the  Xew  York  ■■future"  market  from  other 
e.xcjianges,  owing  to  th(^  system  of  ■■  spi'cading  -  l»u\ing 
or  selling  in  Xe\\  ^'oik.  and  doing  the-  o]ipo>ite  on  som(< 
other  exchange.  Wheat  i>  usually  bought  lioth  i)\- grade 
and  -ampliv  except  Duluth  wheat,  whicli  is  usually  bouglit 
on  huluth  c(>rt!licate  of  insj)(>c(i"n.  The  rccei|)K  of 
whe;it  Ml  MM'S  ucif  27,7!>7,S(M)  busiiels,  and  the  amount 
shipped  was  27. (>:}r). <>■"{»  bu-hels. 

MintHiipnlis  i-,  (he  greatest  jirimary  wheal  market,  and 
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inillitm  (ciilic  111  the  wdild.  Its  importance  is  .>li«)\vn  liy 
the  tad  that  it  iccfivcd  iu  I'Jos.  !»l  ,7.'{!).(i(K)  huslicls  of 
w Ileal.  It  i^  till'  market  lor  tiie  iuud  spring  -  wheat 
(li-triet.  A  market  liere  was  the  natural  re^ilt  of  tho 
fertile  wheat  lands  to  tlu'  we.-l  aiul  >outh-uc'-t  of  it.  of  tho 
exeellent  rail\\ay  ami  water  iaeilities  with  uhieli  it  is 
provided,  and  of  the  aid  given  to  the  loeal  milling  industry 
Ity  the  water  power.  prnviiU'd  l)y  the  Fall,  of  St.  Anthonv. 
As  an  e.\poii  market  .Minneajtolis  i>  of  minor  importance  ; 
mo>t  of  its  wheat  goe-  to  the  iot^al  Hour  mills,  and  its 
(juotation,  of  priees  are  therefore  unimportant  faclor.■^  in 
i'Jiiojiean  markets,  it,^  ""eontract"  grades  aiv  No.  1 
.Xoitherii  wheat,  and  \o.  2  Xorthern  wheat  at  a  di^^i-ount 
<>1  :>.[  (•ent■^  per  bushel  below  tin-  prici'  of  No.  1  ^'oithern. 
A  large  amount  of  "•  hedging  "  i>  done  on  the  .Minneapolis 
Exchange.  Statistic;^  show  the  marvellous  growth  of 
\Uieal  icct'lpts  at  .Minnrapnlis  :  prior  to  Issi  lo.doo.oiio 
I'U^hels  wa>  the  maximum  amount  [»er  \ear;  now  it,, 
annual  recei[)l  i-  aboui   ito.diMi.doo  Imshels. 

Dill  nth  staiuk-  the  farthest  north  of  the  leailing  United 
Stale.s  primary  markets,  it  is  the  most  wc-ierlv  point 
of  rt'cei])ts  of  the  hani  spring  wheat,  of  whicl:  Minnesota 
hasalwa\s  been  one  uf  ! he  chief  sources.     Duluthis,  thero- 

b"'<'-  H  pr iiieiit  port  iif  a>  cumulation  f(U'  grain  intende(l 

tiu' eastw.ird  siu|iment    ii\   lake.      Heing  near  t  iie  souives 
of  sup|,|\  ,  and  at  the  hra.i  <A  the  longest  eastward  voyage 
II  h,i-.  a  (  (immeivi.il  advantage  in  grain  di-t rilnit iiui  wluVh 

'bcT  pel'!    in   ihc    !'nited  States,  cxcriit    its  twin  <  ii\- 

,"<np,Ti.M-  .■ni'.\  -  '\\ir  -hipmenl.  finm  Cmada  arr  liki - 
wi^e  a(  (  umulatrd  here  ijuiing  thf  winter  month-  unl  are 
helil   in  storage    until   the  o|m  ninu  of  lake  navigation  m 
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tho    spring.      Canadian    ^rain    destined    for    export    is 
r(((>ived  and  stored  under  bond,  pending  exportation,  to 
l)e  forwarded  under  special  transit  manifests,  within  the 
period  specifi'.'d  in  the  bond.     Duluth  is  a  very  important 
ex|)ort    market.     Wheat    is    sold    direetiy    to    JMiropean 
importers,  and   Duluth  quotations  are  important  on  the 
[■European    markets.      He-ides    Ix'ing   a    maiket    for   hard 
spring  wheats,    it   has  now  a  large  ex|)ort   trade   in  the 
Durum  wheats  of  the  \orth-West.      Little  "  hedging  ""  is 
done  in  tliis  market  ;  .Minneapolis  overshadows  it.     The 
■■contract""  grade  of  wheat  for  sj^ring  wheat  is  Xo.    1 
N'orthern.  but  Xo.   2  Xorthern  is  deliverable  at  seller's 
option  at  a  penalty  of  five  cents  })er  bushel.     For  J)urum 
wheat  the  •'  contract  "  grade  is  Xo.  1,  with  X^o.  2  deliver- 
able at  seller's  option  at  a  penalty  of  five  cents  per  bushel. 
Duluth  grades  are  higher  than  those  on  the  Atlantic  sea- 
board, and  lluropean  importers  usually  ask  for  guaranteed 
shipment.     The  receipt.s  of  Avheat  at  Diduth-Superior  in 
1!)0S  were  r)3.890.Sl()  bushels. 

K<nl■^<l(s  ('if  11  is  the  hard  winter-wlieat  market,  and  as  a 
milling  centre  it  ranks  next  to  .Minneapolis.     It  l)ecame 
the  natural  centre  for  the  hard  winter- wheat  n^gion  on 
account  of  its  excellent  railway  facilities,  and  its  position 
at  the  conHiience  of  the  Kansas  Kiver  with  the  Missouri. 
Kansas  ships  wheat   to  St.   r>ouis.  C'hieago.  Toledo,  and 
.Minneap(»lis.     As  a!i  export  markit   it   is  of  sonic  impor- 
tance, sending  wheat  to    Kuropc  by  way  of  the  (!uif  of 
Mexico.     Its  cash  \\  heat  market  is  more  important  than 
its   ■■future""   wheat    market.      Its  recei|)ts  of   wheat    in 
l!H)s   were    40. l.'U. ;{(»(»  bushels.     The   "contract"  grade 
in  the  market  is  No.  2  Hard  Winter  wheat  of  not  less  tli;in 
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59  pounds  per  biishel.  but  Xo.  2  Hod  may  bo  delivered 
at  the  seller's  option. 

St.  Lou'iM  holds  a  high  position  among  the  great  primary 
marts    of    the   United   States.      It    owes    its   imj)ortauee 
largely  to  the  fact  that   it  is  situated  a  little  below  the 
ennfiuence  nf  the  .Missouri  and  INIississippi.  and.  sinee  the 
construction  of  the  Erie  Canal,  it  has  had  the  advantage 
of  two  great  waterways  in  communication  with  the  ocean, 
and  more  (»r  le.■^s  competing  with  one  another,  and  ailect- 
ing  the  competiiion  of  railways  running  in  ditferent  direc- 
tions.    The  nearest    port    for  wheat  is  (lalveston.   from 
which  much  of  it  is  shipped.     When  tlie  railways  running 
south  to   (Jalveston  beccuue    congested,   and  are  conse- 
quently dispoi^ed  to  charge  too  high  rates,  the  merchants 
are  able  to  apjily  for  rates  by  rail  or  river  to  New  Orleans, 
by  rail   to  Baltinu)re  or  other  eastern  port,  or  part  rail 
and  ])ai-t  water  route  down  the  Erie  Canal  to  New  York. 
St.  Louis  could  b(>  reached  by  river,  many  years  before  it 
could  be  reach«'d  overland.      In   li'ON.  St,  Louis  received 
is.L'tt).:?!':)  bushels  of  wheat,  coming  from  the  great  grain, 
growing  states  of    Illinois.   Missom'i.   Kan>as.    Iowa,  Ne- 
braska.   Minnesota,    and    the    Dakotas.     A    l)usiness    of 
marked  importance  is  done  at  St.   Louis  in  the  exporta- 
tion  of    wheat    to    Muiny    foreign   countries.     As   a    suit 
win1<'r-\\heat    market.    St.    Louis    holds   first    plaic,    and 
controls   the   ii\ark«'ting  of  almost   the  entii'e   production 
of   thill    cla-s  of  wheat.      St,    Louis  has  lately   become  a 
semi-hard  winter-wlu'at   market  also,  and  its  milling  in- 
dustry is  imjvu'tant,     Tlie  ""contract""  grades  of  \\heat 
are  No.  1  l»e<l  Winter  wheat.  No.   2  J^Ml  Winter  wluvit  ; 
No.  1  Hard  Winter  wheat,  nnd  \o    "-'  Hard  \\'intcr  wheat 
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may  bo  dolivered  on  contracts,  at  three  cents  per  bushel 
under  the  contract  price. 

WivnijHfj  is  the  preat  wheat  market  of  (.'anada.  Its 
pnsiti<m  at  the  continence  of  two  navi,aal)le  rivers— the 
Wvi\  IJivcr.  wliicli  flows  northwards  from  tlie  I'nited 
States  thronjih  one  of  the  ricluvst   wheat  valleys  iti  the 

Morld.  and  I  he  Assinil)oine.  whi(di  comes  from  (he  west 

together  with  the  ((nivergence  of  railways  on  it,  has 
made  Winnipeg  the  centre  of  trade  for  the  great  wheat 
fields  ot  the  West.  It  is  in  one  resjx'ct  peculiar  as  a 
market,  for  its  bases  of  supplies  are  the  great  terminal 
cl(>vators  at  Fort  William  and  Port  Arthur,  and  wheat 
sold  lor  future  delivery  means  delivery  from  the  Fort 
William  and  Port  Arthur  elevators.  420  miles  ea>.t  of 
Winnipeg.  Winnipeg  is  a  great  inspecting  centre,  and 
much  of  the  wheat  of  Xorth-W.'st  t'anada  is  inspected 
tliere.  The  receij)ts  (.f  wheat  at  Fort  William  an<l  I'ort 
Arthur  in  I!)(»S  were  4(>.0S0.sr)8  bushels.  The  •'  contract  " 
grades  are  Xo.  1  Hard  at  one  cent  premium  over  No.  1 
.Vorthern.  with  the  privilege  of  delivering  Xo.  2  Xorthern 
on  contract  at  a  three-cent  discount  under  Xo.  I  Xorthern, 
and  the  i)rivilege  of  delivering  Xo.  3  Xorthern  on  contracts 
at  ten  cents  discount  under  Xo.  1  Xorthern.  Winnipeg  is 
<lcvcl..ping  into  an  im]K)rtant  "futun^  market."  Though 
a  large  amount  of  the  wheat  of  Xorth-West  (^anada'is 
^old  lore.xport.  Wimnpeg  is  not  an  export  market.  It  is 
tiiic  that  sf)mc  wheat  i<  sold  at  Winnipeg  for  direct  export, 
I'lil  the  export  tra(l«>  is  carried  on  chiefly  through  Chicago 
and  .Montreal  houses.  \\'innij)eg  is  bound  to  i)ccome  still 
more  important  a^  a  mark«>t.  and  possiI)l\  (he  future  may 
sec  it  ;st(ain  till"  highest  ijositi'Ml  ;is  a  uhH.'i*  ■!•.■!!•!,■:■* 
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Undkr  niiniiiil  (••inditions.  the  price  of  wlicat  is  dctcr- 
niined  b\'  the  world  conditions  ot  supply  and  demand 
))ertaining  to  hrt'ad-j)roduits.  Modern  factors  governinji 
price,  however,  are  so  many  and  complex  that  normal 
conditions  n<>ver  exist  in  the  world's  great  wheat  markets. 
In  the  local  markets,  removed  by  lack  of  trans})ort  facilities 
frotn  the  influence  f>f  the  world  factors  of  price,  normal 
conditions  may  exist,  but  sooner  or  later  international 
conditi  )ns  will  exert  their  influence.  If  the  farmer  sold 
his  wheat  to  the  miller,  and  if  there  were  no  elevators, 
no  exchanges,  and  no  trading  in  futures.  th<'n  the  ])rice 
of  wheat  would  easily  ])e  determined — su])ply  and  demand 
would  control  it. 

The  value  of  wh(\'tt  and  its  price  are  not  the  same  thing, 
thouyh  they  may  sometimes  be  equal.  'I'here  are  times 
when  it  is  evident  that  the  ])ric(>  of  wheat  is  either  above 
or  below  its  rtNil  value  For  exampU'.  the  l)est  kinds  of 
wheat  may  li(>  plentiful,  and  conserpu-ntly  cheap,  while 
the  jKiorest  sdi'ts.  whi<'h  !ie  miller  recpiires  for  mixing 
with  the  better  scu'ts,  owing  to  shortage  of  sup[)ly,  may 
be  relatively  dear. 

\'ariations  in  supply  and  demand  cause  direct  varia- 
llous  in  price,  and  price  reacts  on  demand  and  supply, 
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causing  viuiatious.  'i'ho  control,  oxorcisod  by  [)rico  on 
(K'liuind  and  suj)ply.  is  coniijarativoly  slow  in  oi)cration^ 
l)iit  t\u',  londcincy  is  pciinanont. 

'['here  arc  many  causes  resulting  in  variation  in  ihv 
supply  of  whoat  :  (1)  Departures  troni  the  normal  climate 
(cspeiially  rainfall )  m  the  wheat  regions,  causing  shortage 
or  increase  of  the  crop  ;  (2)  the  increase  of  wheat  acreage  in 
new  ilistricts  ;  (3)  the  decrease  in  whoat  acreage  o^ving  to 
the  gi'iiwth  of  more  profitable  cmps  in  certain  regions — 
(.;/..  fruit  in  California,  and  alfalfa  in  Argentina  :  (4)  the 
variation-^  in  acreage  resulting  as  a  reaction  to  vaiiations 
in  price  (it  is  noticeable  that  when  the  [)ricc  of  wheal  has 
Itcen  higher  than  the  iiormal  in  a  certain  .\car.  the  iie.xt 
\car  Usually  sees  an  increased  acreage  under  wheat  in  the 
highest -developed  commercial  uheat  regions,  and  when 
the  \mvv  has  declined  below  the  nonnal  in  a  certain  year, 
the  next  year  usually  witnesses  a  decrease  in  t.'^e  acreage 
under  wheat);  (.3)  the  facilities  for  ami  hindrances  to 
transportation  ;  (ti)  the  estai)lishiu(nit  of  larilfs  hindering 
t  lade.  or  their  al)ohtion  increasing  trade  betwe(^n  coun- 
tries --(  .f/..  consider  the  [jrobable  elfect  on  Canada's  wheat 
acrt'age  if  the  Tnitod  States  taritV  on  wheat  should  l>e 
al)rogated  ;  (7)  the  extent  of  the  competition  in  a  given 
maiUcI  (»!■  markets  at  a  given  time;  (S)  the  new  systems 
of  agri<ultu''"  extending  the  wheat  regions — ijj..  ■"  di-v- 
farming  "";  (!t)  the  lailure  or  jjartial  fai':ii-e  of  th<'  wheat 
ci'op  in  certain  regi<>n>.  due  to  eil  Iter  iHmatic  condit  inns, 
a  scourge  of  insects,  or  a  disease;  (Ki)  the  degree  of 
t<'rtility  of  the  sctil  ;  antl  (11)  an  im|)rovemenf  in  the 
methods  of  wlieat  cnltuve. 

Causes  atlectinLf  a  variation    in  demand    are — (1)   The 
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raising  of  tlic  standard  of  living  in  rvf-eating  and  ricc- 
ealing  coiuitrics  ;  (2)  tlu'  raising  of  the  standard  of  living 
in  wheat-eating  countries,  resulting  in  less  wheat  and 
more  flesh  meat  l)eing  consumed  :  ('.])  war.  causing  a 
decreai-c  of  population,  and  possibly  checking  the  demand 
of  an  importing  country  ;  and  (Ij  the  increase  of  popula- 
tion. 

Suj)))ly  and  demand  are  always  seeking  equilibrium. 
When  the  j)rice  of  wheat  nuvkes  production  unprofitable, 
the  tendency  is  for  capital  to  engage  in  the  production  of 
other  cereals  or  products  :  Init  when  the  price  of  wheat 
rises  too  high,  the  substitutes  f,)r  wheat  are  used  to  some 
extent.  'J'he  denumd  is  thus  lessened,  and  production 
decreases.  (<.'nerall_  .  the  value  (jf  wheat  to  the  con- 
sumer must  cover  the  cost  of  productitm  and  the  expenses 
of  its  distribution,  and  this  cost  det<'rmines  the  lowest 
nornual  limit  of  price.  The  highest  normal  limit  of  price 
is  plainly  the  valuta  of  tiic  wheat  "'o  the  consumer.  The 
cost  of  proiluction  rarely  enters  into  ))rice  unless  the  price 
declines  to  a  very  low  figure.  When  wheat  i->  above 
seventy  c(Mits  jx'r  liushel  in  AiiuTica.  the  cost  of  jjroduc- 
iion  rarely  becomes  a  market  factor. 

Transportation  and  telegrnph  and  jiostal  facilitie-;  are 
important  lai  tm-s  nowadays  in  the  deternnnation  of  th" 
price  of  wheat,  since  in  all  iini)iirtant  markets  world  prices 
exist.  Prices  fornicily  ;iwaitcd  for  weeks  are  now  kn(n\ ii 
on  the  same  day  in  all  tlie  great  centres.  A  favourable 
situation  is  no  longer  very  advantageous  in  the  dct<'r- 
mination  u\  price,  for  all  markets  of  iniportante  aie 
sinniltaneouslv  afTected  liy  ehanges  either  in  sup|)ly  or 
demand.     Improvements   in  transportation,  resulting  in 
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quicker  transit  and  l«)\v<>f  fiviglit  ratos,  tend  to  lower  th(» 
(•(ist,  and  increase  thc'  amount  produced.  The  idc;d 
conditions  of  price  in  any  two  niarivetB  shoidd  he  tliat 
the  price  in  them  should  only  ditTer  hy  the  excess  of 
transportation  and  commercial  charges  in  one  over  tlie 
other. 

The  countries  of  the  world  are  to-tlay  either  exporting 
or  importing  wheat  countries,  if  wheat  is  consumed  in 
them.     Importing  countries  largely  fix  the  price  of  wheat 
in  the  exporting  countries.     The  United  Kingdom,  with 
its  large   importations   of   wheat,    holds   a  commanding 
position  in  fixing  the  price  of  Americu  .  wheat.     Under 
normal  conditions,  tliis  price  must  always  1)e  higher  than 
that  which  America  could  fix  for  itself,  and  consecjuently 
a   benefit   accrues   to   America.     Legislation   becomes   a 
factor  in  the  price  of  wheat,  when  duties  are  levied  on 
wheat.     At  the  present  time,   many  important   whcat- 
iiii])orting  coiHitries  levy  a  high  dut}-  on  grain,  and  wheat 
j)rices  are  thereby  increased.     The  absencf    of  duties  in 
the  past  on  wheat  entering  the  United  Kingdom  made 
the  price  of  \sheat  in  her  boundaries  approach  nearly  to 
the  level  of  the  theoretical  normal  world  price. 

Though  speculation  is  sometimes  the  great  cause  of 
iluinging  prices,  economists  have  clearly  shown  that  it  - 
tendencv  is  to  steady  prices.  It  is  only  possible  for  the 
great  grain  interests  to  permanently  fix  prices  in  tlio 
large  world  markets  })y  possessing  an  approximately 
accurate  and  complete  knowledge  of  (lie  couditiou^  of 
supply  and  demand,  and  fixing  the  price  in  accordance 
with  what  It  should  normally  be  under  the  existing  con- 
ditions.    A  peculiar  characteristic  of  speculation  Is  that 
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it>  firsl  iuHuDict'  <ip.  prirc  is  usually  upwards.  A  decline, 
hnwcvfi'.  aluay-^  leill(i\v>  aitcr  an  artificial  demand. 
■'Slidil  sclliii^  "  on  the  exchanges  has  jjrohahly  little,  if 
any.  ellcct  on  the  average  price  of  wheat,  since  i>  is 
eijualized  l}\  "  long  buying,'"  Big  advances  in  price*  are 
caused  generally  Ijy  crop  I'ai'.iires  or  eoinhina! ion,  or  hy 
lioth  togeihei'.  Big  declines  in  ])rice  are  tlie  reactions 
irviiu  ^pe(ulalive  advances,  or  tiiey  are  the  result  of  the 
j)assing  from  an  old  crop  year  of  liigh  prices  to  a  neiV 
hai'vr--t  of  abundant  crops. 

An  important  facto-.,  having  its  influence  on  the  j)rice 
of  wheat,  is  that  of  the  ne.\l  (  rop  of  wlieat,  and  its  influ- 
ent !■  i■^  felt  a  long  way  ahead  in  either  raising  or  lowering 
<h(>    price.     When    the    (piestion    arises    whether   sul•J)lu.■^ 
gram  should  he  caiiicd  over  froie    tne  commereial  year 
to  another,   the   unknown  comlitions  of   the  suceeedinf]; 
crop   cau-e   great   iloi    ,t .   lest    the    price   should   fall   still 
lowei  ;  hut  the  ailvaiitages  of  hojdiim  i)ack  the  surplus  in 
expectation  of  a  better  price  within  the  iciumercial  xcar 
may  be  considerable,  while  the  risk  of  thus  holding  over 
the  grain  i-    very  mucb  si,;a!ler,  since  the  fhu  tiuitions  of 
pri(  (•  within  the  commerci  d  \ear  are  smaller  than  fi'om 
one  \eai'  to  another.      .\  i     leulation.  made  by  I  »r.   1.  .M. 
Itiibinow  .  of  I  he  I'luled  State  ,  Bureau  ot  Statistics,  |.  -oves 
thi>  statement        .Noiniall;      the    Biili-^h   price   should    be 
higher  Ih.m  that  in  .Nc.   N  oik   and  the  greater  this  excess 
the  moic  pi(.|itai»le  shipment^  of  wheat  from  the  I'nit^'d 
Staler  111  (Ireat    Britain.      For  the  purpose  ot  his  calcula- 
tion    tile   cMcss   ot    ill'    annual    Briii-ii    price   ovi'i'    the 
aimn.i!  New  ^'<1rk  piiee.  a--  well  a^  the  e.M  es--  of  t  he  averap*! 
nionlhl;.    ihiii  h  piii  e  o\er  the  New   \'oik  monthU   price. 
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was  (U-toriniiied  ;  aiul  thr  monthly  exports  t'roin  the 
rnited  Stales  each  year  wimc  classified  according  to 
whether  the  excess  of  the  British  monthly  price  over  tlie 
Xcw  Viirk  inontlily  prict^  was  higher  than  the  excess  of 
th<'  annual  price  or  lower,  the  presumption  being  that  in 
tliose  months  when  that  difTerence  of  price  was  greater, 
the  Ih'itish  market  was  more  advantageous  than  during 
th'»e  months  when  the  difTenMice  was  lower.  The  ex- 
ports f(ir  botli  groups  of  month.-  were  addcil.  and  the 
average  monthly  exports  for  each  group  of  monihs  was 
ol)tained.  The  results  show  that,  in  seventeen  out  of 
twenty-one  years,  the  a\-e)'age  monthly  exports  were 
i^Mvater.  when  the  dilference  of  [)rice  was  greater.  During 
"Illy  four  years  this  rule  did  not  prevail.  Of  these,  the 
i!ilferen<'e  as  l^tween  Mie  average  exports  during  th(< 
month  of  either  grou})  is  very  small  indeed  in  iss't  in 
is'to,  and  ill  iS!»4  to  ISO.').  whil(>  tlie  total  exports  in 
I'.Mit  to  l!Mtr>  wci'e  too  ^mall  to  l)e  of  great  significance. 
There  t'l'mains  onlv  one  year,  during  which  the  «'X[)orts 
were  nuiterially  greater  in  those  months,  when  the 
price  was  less  favoural)le.  That  was  the  \ear  1S!)7  to 
isits.  when  a  ■"corner  '  in  wheat  took  place.  The 
extremely  high  New  York  ((uotations  in  April  and  .May, 
Is'.ls,  were  purel\  speculative,  iiml  Itriti.-h  prices  only 
partially  followed  this  lise.  iind  were  lower  tiian  in  New 
York. 

delation  lietween  iu<nMily  exports  of  wheat  fiom  the 
I'nitrd  States  and  t'  excos  of  the  average  price  o| 
iiiiiive  wiieat  in  Kns^liiixl  and  Wales  over  the  av.raue 
\ew    York  [)rice  of  Mo.  2  lied  Winter  wheat,  issi  s,')  to 
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Not  only  were  the  average  montlily  shipments  greater, 
hut,  in  seventeen  years  out  of  the  twenty-one,  a  much 
hiruer  share  of  the  annual  exports  from  the  United  States 
wa>  s(,l(l  under  thes(.  more  favourable  cireumstanees. 
'i'lir  average  monthly  experts  (hiring  the  more  favourable 
iiK.nlhs  were  about  W  jier  cent,  higher  than  at  other 
times. 

The  ••visil)le  supply  ""  nf  wheat-  that  is,  the  wheat 
.stnivd  in  «-levators.  or  in  the  farmers"  hands,  or  at  llie 
seaboard,  wliieh  has  not  found  a  market,  for  it  must  be 
n  inrnibcred  that  the  grain  ••.•n^umed  during  the  entire 
Near  is  hancsted  in  a  few  months-^has  its  intiuenee  (m 
piire  in  delaying  and  sometunes  lessening  demand,  and 
tints  decreasing  price.  Argentina  is  a  great  disturber  of 
wiieat  prices,  sincf  her  surplus  wheat  is  poured  into  the 
world  markets  about  mulway  I>etween  North  American 
liaivests. 

The  eifects  of  concentrated  shipments  up  >n  ]U-ice  are 
umi.i-takabK..     In  New  York  th.'  average  monthly  i)rice 
during  August  to  October  il.sS4  to  HMiti).  tiie  months  ot 
heaviest  .-shipments,  was  84!»  cents  per  l)usliel,  as  aganist 
ss  7  cents  for  tiie  remainder  of  the  y«'ar.     In  general,  the 
av(-ragc  pric(>  va|•ie■^  inver>cl>  with  the  volunie  of  cxpoits 
The   depre-sing   elicit    of  <'.\M'>sive   shipments   up<ui    th(^ 
priM    at    tile  e.xpiMt    p(  ut .    in   view  of  lh<'   -eU>it  ivencs-.  of 
(lie  modern  woihl  market,  is  in  itself  sullicieiit  guarantee 
tiiat  these  e.vpoits  will  have  a  depressing  inthience  upon 
the  world  price.     The  lack  of  storage  facilities  in    Xrgi  n 
tina  leads  to  e.\ce-.sive  shipment  .  and  a  lowerinu  of  price. 
F.ven   in   the    I'nited   Stat<>.   the  (onditious  are   !ar  Iroui 
ideal,  sine*,  much  tiic  larger  part  ol  the  crop  i-~  maikctcd 
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witliin  imv  luilf  ol  tli(>  year— Aiij^ust  to  .lanuarv.  For 
llu'  jKn-iod  LSS4  to  l!)(M).  .■)!»  per  (nit.  was  iiiarkct(>(l  during 
the  period  Aiiuust  to  .January,  and  -41  per  cent,  during 
the  other  six  months. 

Price  is  the  instrument  by  means  of  which  an  equili- 
hi'ium    tends    to    be    established    between    supj)Iy    and 
demand.     Itselt'  the  result  of  past  conditions  of  proiluc- 
tion.  it  frequently  influenccN  the  conditions  of  future  pro- 
duction.    To  be  t  loniuiiicaljy  advantageous,  production 
sliould  con^ta'itly  adjust    itsdi'  to  priic  conditions.     In 
wlicat   production,  this  ctfctt  of  price  e.\pres>es  itsi'jf.  or 
should    cvpii  ss    itself,     in    osi'iilations    of    acreage.      .\n 
attempt    has  been   made  in   tin'  aiconipauying  diagiaiiis 
to  >how  the  iiitluenco  of  wheat  priovs  upon  wIhm'  arreagc* 
ill  the  Tniti^d  States  and  .Vigentina.      it  will  b(>  seen  that 
the   I'niled   Stat(\s  wheat   acreage  shows  a   tendenr\-  to 
Ihictuate    in    iiarmony    with    preceding    prices;    fliat    an 
increase   in    price   is   likely    tw    pi'oduce   an   extension  of 
acreage  iinich  sooner  tlian  a  (leprc^sion  of  |)rice  a  corre- 
sponding reduction  of  acreage  :  but  that,  nevc-t heless.  a 
decided    check    upon    acreage    has    followed    seasons    of 
depressed   price,     'i  he  sam<'  may  be  said  of  Canada.      It 
must    be  remembered,   however,   that    the   wheat    acreage 
is  yeaily  grcitly   iiv  reading   in    N'ort  h-West    Canada,    but 
(hat  a  liigher  price  th;in  the  average  increases  the  noiin.illx 
increa^i  .g  acre.iue.   aitd   a   l.iwer  price   than   tin    average 
(l«'creases  the  normall\-  nicrcasing  acreag(v     Wheat  acreage 
in  Argent iii.i  grows  almost  without  regard  to  the  price  {>( 
the  grain  at  a  fairl\  uiniorm  rate   whether  juice-,  ate  high 
or  low.     Such  a  condition  a>  this  is  also  found  in  Russia, 
aiiothei'  poorly  developed  country. 
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TRTrE    OF    WHEAT 


Tt  lias  ])oon  nssortofl  fliat  tlio  United  State:^  will  soon 
htH'OTiu'  an  itnpDrtci  of  wheat,  owinc  to  her  rapidly  in- 
creasing p(»i)nlation.  If  the  import  diity  of  twenty-five 
cents  per  hushel  slioiild  he  ahropjated.  a-  now  seems 
piohable.  then  in  short -cro])  years  >he  may  l)c(()ni('  an 
imj)ortant  inijiorter.  If  the  diify  remains,  however,  it 
will  have  the  eiTect  of  raising  the  jiriee  of  wheat  in  the 
Unif<'d  States,  as  she  ajipmaches  the  dividinirdine  Ix  ,  ween 
exports  and  imports;  and  this  will  have  a  tendciiey  to 
increase  the  wheat  acreage  of  the  Uiiiie(l  States. 

It  is  necessa/y  in  discuss  th<>  relation  of  the  ])rice  of 
wheat  to  tlie  ])ri  (luetivity  of  wheat.  The  farmer  ha>  to 
eoii-'idei'  the  siiitaliility  of  his  land  for  ditTerent  uses.  It 
is  frefjuentlv  not  advi-^ahle  to  rely  solely  upon  wheat,  for 
the  risk  of  failure  is  often  great.  He  must  in  many  "ases 
.  aleulate  the  diilerential  advantag(>s  or  disadvantages  of 
growing  wheat  with  thos(>  of  a  growth  of  varied  crops  and 
mixed  farming,  and  here  consideration  mu^t  be  given  to 
the  aniouni  of  neAv  capital  and  labour  i-e(juired  in  a  change 
of  crop-,  or  farming,  and  his  nwii  peiNonal  aptitudi-  for 
varied  cultivation.  If  the  whole  df  a  hn'ality  were  suit- 
able for  varied  cultivation,  and  the  price  of  wheat  ro>c. 
and  ot  her  conditions  were  fa\(iuiable.  tiieu  the  tei  d<'ncy 
would  bi-  fi.r  wheat  acreage  to  inerea-^t-  in  that  hiality. 
In  tile  wheat  di-tricts  removed  from  I'ailw  ay  comraunica 
tion  and  to  whieh  inuniLn'ant- are  streaming,  a  good  |)ricc 
foi-  wheat  an<l  beef  may  be  oiitain<'d.  anil  hence  atti'ulion 
i-  paid  to  their  production  'I'lie  oscillations  between 
whciit  poiductiiiu  aii'l  mixeil  farmin,'  dc|..iid  i  i  a  great 
extent  on  the  expoit  |iijcc  of  wheat  W'lic'i  the  price  of 
wheat    ha~>  been  low    in  a  certain  \ear.  the  next   \ear  has 
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usually  seen  an  increase  in  mixed  farming.  The  quc-tion 
of  inlensiv(^  farming  of  wheat  is  largly  oentred  in  the 
price  of  wheat.  'I'he  Law  of  D'H-reasini:  Returns  has  made 
it--  influence  felt  in  the  older  wheat  districts  of  America, 
and  much  land  formerly  under  wheat  is  now  used  for 
other  purposes.  The  wheat  farmer  in  iliese  old  flistriets 
iiiu>t  estimate  whether  intensive  cTiltivatioi  'f  wheat  will 
pay  him.  and  local  prices  will  often  govern  his  net  ion- 
Intensive  farming  to  any  ajipreeiahle  extent  i-  rarely  found 
in  a  new  eoinitry  till  all  the  fertile  land  that  is  accessihle 
has  h(>en  exploit<'d.  The  cost  of  cultivating  poor  l.tnd  i> 
usually  as  higli  as  in  tlie  case  of  lich  land  and  sometimi's 
higher,  while  the  return  is  not  nearlv  so  good.  Doubtless 
n  time  will  come,  when  the  qu"stion  of  whether  intensive 
(  ultivati(m  in  the  filder  wheat  district^  will  not  lie  more 
advantageous  than  the  exten^-ive  cultivation  of  tlu'  poor 
tracts  in  the  m^wer  win  A  districts.  The  price  of  wheat 
will  largely  settle  this  question,  and  freight  rates  and 
nearness  to  markets  ^^iU  lie  two  imj)ortani  factors. 

Wheat  prices  in  the  world  markets  are  l)ecoming  more 
uniform,  and  this  uniformity  tends  to  decrease  the  amoi,  t 
of  l»usiness  done  upon  the  grain  exchanges.  With  tiie 
further  concentration  of  commercial  Avheat  interests,  the 
stciuliness  of  prices  will  !)<>  increased.  As  i)o))ulation  in- 
creases in  America,  the  local  consumption  of  wheat  will 
increase,  and  local  market-  will  become  more  important, 
and  speculation  will  then  play  a  lesser  part  in  tlie  fixa- 
tion of  wheat  |>rices.  Steailine>s  of  prices  will  ti-nd  to 
iiii  !ea>e  wheat  production. 

The  l)ackwardness  of  >torage  facilities  in  .Argentina,  the 
comparatively   high    transportation   charges,    the   almo-f 
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pomploto  ignnrance  of  the  majority  of  Argentine  wheat 
producers  of  world  conditions  of  wheat  prices,  and  the 
poor  marketing  system,  result  in  the  wlieat-growers 
obtaining  a  lower  price  than  the  producer  in  North 
America,  who  labours  under  weIl-develo))ed  conditions 
giiverning  prices.  Better  piice  conditions  will,  however, 
exist  in  Argentina,  as  the  <levelopment  of  the  country 
j)rogresses. 


CHAPTER  XI 

ACREAGE.    rHODTTTION,    AND    EXPORTATION 

In  considering  the  wheat  acreage,  production,  and  expor- 
tation of  America,  the  following  order  will  be  taken  : 
(1)  Canada,  (2)  the  United  States,  (;?)  Argentina,  and 
( t)  the  other  countries  of  America. 


Canada. 

Canada  has.  perhaps,  the  brightest  future  wheat  prcs- 
pects  of  any  American  countr}-,  and  for  her  populafi<in 
she  has  s-nown  marvellous  increase  in  the  production  of 
wheat  during  the  last  few  years.     Since  1900,  develnp- 
imnt  has  been  very  rapid  in  Western  Canada.     In  that 
y<'ar,    1.870.200  acres  were  under  wheat  in  Xorth-West 
Canada,  when^as  in  1910  the  acreage  had  ri.sen  to  s,;{9r),400 
—an  increa.se  of  nearly  350  per  cent.    Western  Canada  had 
the  land  and  the  clunate  before  1900,  but  remained  only 
partially  developed,  owing  to  the  fact  that  cheap  lands 
were  not  then  exhausted  in  the  United  States,  and  that 
the  climate  of  the  Xorth-West  was  not  appreciated.     Im- 
migration, and  that  largely  from  the  United  States,  brought 
prosperity  to  the  Saskatchewan  Vall<\\-.     Settlement  of 
new  lands  in  Western  Canada  has  largely  been  by  farmers 
iroiu   iiio    Uiiiteu   oiciit-s,    tnougn    niiuii    irugiATioii    iuis 
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taken  j)l;i(e  from  Eastern  Canada.  l">ur()})('an  inuui- 
<irants  arc  now  streaming  into  the  prairie  provinces. 
The  Canadian  farmers,  and  those  from  lUinois.  Iowa, 
Minnesota.  ;>.  .  the  Dakotas  have  money,  energy,  and 
experience,  and  are  able  to  do  in  one  year  as  much 
as  the  })ioneers  of  the  Western  United  States  did  in 
five.  Migration  across  the  border  from  the  South  still 
plays  it>  important  part  in  the  North-West.  The  im- 
migration irom  the  United  States  was  5).  119  settlers  in 
IS'JS.  wliile  for  the  twelve  months  ending  March,  liMO, 
it  had  liscn  to  Id.'J.TdS.  The  Commissioner  of  Emigra- 
tion estimates  the  capital  per  head  at  £220.  One  hundred 
thousand  settlers,  mainly  going  to  wheat  farms,  and 
bringing  in  capital  and  experience,  must  mean  an  im- 
mediate and  large  expansion  of  Canadian  wheat  territory, 
and  an  annual  production  yw/"  rdpitu  far  exceeding  any- 
thing that  the  United  States  has  known.  The  greatest 
crop  ever  raised  on  unfertilized  land  is  credited  to  Western 
Canada  in  MHiI.  when  t)2.s20.2s2  busheU  r,i  wheat  were 
raised  on  2,.>l().r>;i2  at'res — an  average  of  about  2;")  bushels 
per  acre.* 

There  are  >everal  jioints  of  interest  in  thetal)le  on  p.  24:5. 
ll  is  clfur  that  lhi>  rcgicui  has  l)e(Mi  nudging  history  for 
it-eli.  Throughout  the  whole  region  tlu're  has  been  an 
almo-t  steady  rise  in  wheat  acreage,  and  in  pnuhu  tion 
al.--o  iiclimalie  tacloisai'c  liorn<'  in  mind.  A  very  striking 
teal  lire  i-  the  va-.t  i)rogress  made  in  ^a-katchewan,  and 
to  a  lc.->cr  extt  .it  in  Alberta,  since  r.KH.  Alberta's  winter- 
wlieat    region  is  somewhat  limited,   but    may   become  a 

*  Tlie  .stalislic8  in  tlii.s  chiiplcrarc  ba&cd  on  oilicial  and  commorcial 
Cstiiiialcs.     Of  ucccbsily,  tlicy  are  only  apprL-simately  coitc-l'. 


tmrnmrn^i^ 


t   A  ----IT-  o  ^ 

_i  '"  ^ !  "".  t  ~;  " !    '  •.  t  - 

i  c;  •  -r  1-'  I-  !.-■     -r  -T  r-f 

-  ^  -M  r:  -r  n  t-     o  i^  ,- 

-  I-  -I  I  -'  c  ■-:'  — ■     ~i  — '  — 
—  -C  ;r  I.-:  I-  ji     -  1-  - 


■^  —  r-.  C  iC  o  c  c  c  -  - 
-      ^  1-  3  ~;  -^  :r.  o  r  i  5  5  ^ 

'^  ^       ~  51  ^f  — '  ^r  — '  -r  51  -c  51  15  — ' 


3  ^i  I-  C  S5  I'  « 

S  /  C;  -T  15   -T  C5   T 

S  -i  51  t  -X  —  1.5  51 

"S  =  Tt*  -/  -J  rr  15  1 : 

t;  'i  51  r  '5  51 1-  c 

^  :;  O  r  -   r  r  — 

2  --r  5  i  75'  .:'  .:'  -' 


-M  iC  t-  X  X    * 

CT 

f— 

*.  1 

<■  -M  r  ^t  r:  -r  — 

^  1 

-  1  *  —  1  ^  -^  1 1  — 

— 

r 

'  *  1  ^  1  "■  —  »  *• 

't 

r 

-^  »  ^  —  "~  '■^  1  ■■ 

T  J 

• 

'^  i^  ^  -^  i^  xr: 

;£ 

w 

I-- 


I  - 


~  51   jC  l~  I-  - 


r   -    '5   C   -I-  —      51 

I  —  r  X  :  -.  -r    • - 

z-  15  ^  51  ■■:  ~.     ~ 


15 

2 

•^ 

T. 

u 

t; 

L^    0 

t  « 

c; 

z 

as 

s 

?  , ' 

■ 

0 

^ 

:<  t 

<  -f 

51 

■* 

—H 

51 

5  1 

H 
-) 

f 

H 

i 



X  -^  t-  51  ' 


51  -r  15  I-  1".    - 

'  —  C  51  r5    -  I- 

-r  15  •;  X  -  r5 


'  \  ~  'r  •*  T.  —    ->•       '-       - 


M   -     1-     e 


X  s 


I1 


«  IC  C  C5  X  W 

c;  c5  -*■  t '^  —  1  ■ 
r5  X  r.  X  —  51 


— •  15     I- 


—  151  <M  51  51  21     01        51        51 


X  rll  •?  ?  L" 

;zi  s  ^  s  ~  X 


2H       ACRKACh,    I'RODrcTlON,    AM)    KX  PORT  ATKjN 

factor  of  nioiv  iiiiportanct*  in  the  fiitiuv.  It  is  on  this 
^'orth-Wi'stcrn  rt'giiii\  that  Canachv  must  I'cly  for  her 
position  as  a  wheat  producer.  The  northern  extension-^ 
of  wheat  in  Western  Canada  are  of  great  inii)ortance.  and 
will  assume  greati'r  significanco  as  more  knowledge  is 
gamed  of  the  climatic  and  st)il  factors  of  the  region. 
Dr.  William  Saunders  states  that  during  litOS  experi- 
ments were  carried  on  in  the  Peace  i^iver  district  at 
Fort  Vermilion.  .'5S0  miles  north  of  Edmonton,  where  the 
crop  amount<'d  to  35.0UU  bushels,  and  adds  the  imjKUtant 
statement  that  '"  there  seem  to  be  no  climatic  ditfer- 
ences  there,  which  are  mcnv  dilHcult  to  overcome,  than 
in  the  immediate  vicinity  of  Edmonton." 
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Kast(>rn  Canada  shdws  a  groat  (lorrcaso  in  wheat  j)ro- 
(Inction  and  acreage  since  1900,  and  this  decrease  has 
l)een  f.iirly  steady.  The  acreage  cannot  he  expected  to 
e.xjiand,  till  the  virgin  tracts  in  the  West  have  all  been 
taken  up  ;  then  the  problem  to  be  dealt  with  will  l)e 
whether  intensive  cultivation  in  tlu>  East  can  compete 
with  extensive  and  intensive  cultivation  in  the  West,  and 
freight  rates  and  nearness  to  markets  will  be  two  of  the 
most  important  factors  in  deciding  the  question. 

British  Columbia  is  now  of  minor  importance  in  wheat 
production,  but  many  factors  suggest  a  more  hopi^ful 
future.  Among  these  may  be  mentioned  the  extension 
(if  railways  to  the  Pacific  Coast,  the  suitability  of  its  soil 
and  climato  in  many  parts  to  the  growth  of  soft  wheats, 
and  the  introduction  of  "  drj'-farming  "  methods.  The 
l)resent  annual  wheat  production  is  about  500,000  bushels. 

Canada  has  made  vast  strides  since  1871,  but  the  most 
notable  increase  dates  from  1900.  Her  average  crop  now 
is  more  than  double  of  that  in  1900.  and  there  are  many 
signs  that  tend  to  show  that  her  production  will  continue 
materially  to   increase,   but   this   increase  will  for  manv 
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possibly,  come  a  time,  when  wlieat  acreage  and  jirnrlnctinn 
wiJI  increase  in  the  Eastern  pi.A'inces. 
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In  I  •  Mi^j.arativflyn.-w  ^vhea1  ((ninf ry  like  ( 'anada  tlie 
amoiin!  (if  \\hcat  exported  is  a  Iiiixh  jtereentace  of  tin- 
prodihti.^n.  and  it  is  to  this  export  of  wheat  that  Canadian 
tani.ers  l(,ok  !cr  tlic  disposal  of  a  great  )<an  of  tiieir 
crop  in  comparison  with  th  >  wheat  expon>  of  tlie 
United  States  and  Argentina,  that  of  Canada  lags  hehind. 
thongh  in  proportion  to  her  population  and  wlieat  acreag.- 
I  lie  wheat  export  is  laiL'e. 

It  uill  lui  notiicd  that  Canada's  Ix^si  (  ustouu«r  is  the 
I'luted  Kingdom,  and  that  the  Tnit.'d  States  J)uys  an 
inipoitant  (pi.intity  in  some  year.s.  The  other  impo  ting 
countiies  an*  those  of  \Vest(«iii  hauope  and  m)  a  slight 
e\t(>nf.  those  of  hlasit^ni  Asia.  'I'he  ulic.,!  (wports  show 
great  till,  tuations.  hut  will  heeoine  more  stahle  as  tiie 
Avheal  (errituiA  enhn<'e~. 
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The  United  States. 
'Hie  United  >StaU>s  sliowrt  an  older  development  of  wheat 
lands  than  Canada  does,  and  she  has  now.  perhaps,  owmg 
to  the  pre  sure  of  population,  to  turn  her  attention  to 
intensive  enltivalion.  The  importance  of  the  United 
States  lies  not  only  in  the  amount  of  wheat  exported, 
hut  al.so  in  the  total  jiroduetion  of  wheat.  Tn  considering 
her  acreage  and  product:, )n.  the  various  states  will  he 
taken  in  decades,  commencing  at  istSO.  and  thus  so»ne 
idea  of  the  future  of  wheat  in  the  United  States  may  be 
obtained. 

From   ISGP  to  1875  the  wheat  acreage  in  the  United 
States   varied    between    i:).(»(»o,0()0  and    J(),(»0(»,0(»0.    and 
from  the  beginning  to  the  end  of  the  decade  the  rise  was 
consistent.     In   the  following  ten  years  th(-  range   v>as 
from  2r..()(»(>.()<H)  to  .'W.ooo.oiH*  acres,  giving  on  the  whol(> 
a  steady  increuM'.  but  sliouing  :U.(hm», ()(»(»  acres  in  1885, 
The  period  from  |  ssd  to  I  si)",  ranged  from  ;J4,000.000  to 
nearly  |(».(i(io.(mi(.  acres,  with  smaller  acreage  in  the  later 
years.     Fidm  l8!)(>to  1 '•»<>,")  th(<  minimujn  was  :u. (too. ooo, 
and   the   maximum   4!).(>(m»,(i(»()  acres,   the   higlier  figure 
occurring   in    1!»()|    and    l!K>;i     'I'he  average-  ac-x-.ge  for 
the  period    llMMI-liHo  was    la.dOO.ouo  acres,  the  acreage 
in   i!tl(»  bemg   ;  ..(MMi.diMi.     'jiu-  hi'di  average,  for  the  last 
ten  years  is  a  ■^ig:iifi(  ant  ••jcmi.ul.  biit  ther(>  is  an  indication 
ot  a  t<'ndency  to  ;  .-tahoi.ary  po-ition-  at  least    in  relation 
to  world  acreage 

.\^  re-ard-^  pnuliK  (i.m,  the  total  for  !S(i(l  in  the  United 
Stat.',  wa-  about  1  riL>,(Mi(».(M)(»  bushels.  Notable  \eai-. 
\v«iv  ISCT  \\  hen  pro(lu(  tiori  e\(  eed<-d  L'(I0,(»(M»  OdO  bushels  ; 
IsT'i    when  :t(ts.(i(Mi.o(Mi  bu^h.-U  weiv  raised  ;  ls7,s.  uh.-n 
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the  420. 000, (100  bushfl  iikmIc  wa-;  irachcd  ;  and  lss2, 
when  504.000.000  bushels  were  produced.  Fhictualions 
oceurred  in  the  followins  years,  and  production  in  any 
one  year  in  the  p<'riod  iss:}  to  ISDO  only  mvc  n-ac  lied  the 
500.000,000  bushels  tota'  The  year  ISOI.  however, 
s'lowed  011,000.000,  and  I  SOS  (iTo.OOO.ooo  bushels.  The 
nia.ximuni   crop   was   reaped    in    1 001.    with    74S.00(»  (too 

buslicls. 
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Considering  states  singly,  some  remarkable  fluctuations 
are  noticeable.  Kansas  had  a  crop  of  99.000.oou  bushels 
in  1901.  and  O.'.Ouo.OOO  in  19?0  Minnesota  dropped 
from  7S.000.000  bushels  in  1898  to  51,000,000  in  1900  and 
leaped  to  94.000.000  in  1910.  South  Dakota  in  the  same 
A-ears  had  crops  of  37.O00.OOO.  20.000.000,  and  47,000.00) » 
bushels.  The  \vide  distributicm  of  wheat. however,  makes 
the  -."iieral  total  for  the  whole  country  much  m(;re  stable. 

W'ilh  ivferenco  to  the  production  of  wheat  frorii  Kast 
t"  West  in  the  United  States,  the  following  four  regions 
M-il)  be  considered  :  (1)  The  -Middle  Atlantic  States  }roM, 
New  York  (o  Virginia,  including  especiaUy  Maryland  id 
Pcnnsylvanin  ;  (2)  the  five  states  of  the  old  North- VVe.t, 
lying  Ix'tween  the  Ohio  River  and  the  Txreat  Lakes  i 
(.'})  seven  states  west  of  th(>  Mississippi  River,  incl.ulijig 
Missoui'i  and  Kansas  on  the  south,  and  Minnesota  and 
Xorth  Dakota  on  the  north,  the  wheat  I)clt  .'.\tending  on 
the  west  to  the  arid  parts  of  the  CJreat  Plains  ;  ''and 
(■1)  the  Cordilleran  le-ion,  including  c.-jxm  ially  the  Pacjfir 
Coast  States. 

'rh(>  tiist  of  these  regions  was  the  cntre  of  wheat  pro- 
<l>i<tion,  from  the  time  when  wheat  was  fully  .-tablished 
until  impnncd  means  of  communication,  notablv  the 
Erie  Canal,  opened  .,nt  the  pos..ibilit ies  of  the  oM  \orth- 
West.  Ik  ls;{!t,  \cu  York  Stat<^  produced  over  12,000.n(i(> 
bushels,  an.l.  in  1910.  over  1<».0(M>,()00  bushels,  ffer  u  heat 
aca'age  is  now  practically  stationarv,  ranging  bciu.vn 
400.000  and  450.0(1.)  a.re^.  Pennsylvania  shows  a  lairlv 
-teady  rise  from  I.'Hmmmkm)  Imi-IicIs  in  I8:{9  to  2().oO(Mino 
ii--  1910.  .Maryland  diou.  vast  increase  since  lsi»7. 
""•'•  "'-p  in  Is'to  uas  7,S7K.7r,9  bu.shels.  mIuI.-  that  ot 
i'.'o;  uasnrarK   15,000  (.(if.  I.„.h.'ls.      Virginia  shows  gri'at 
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fliirtiiations  Her  crops  in  fecent  years  have  ranged  from 
.'ioOH.OOO  to  10.0()0,00(»  bushels.  West  Virginia.  North 
( 'aroiina.  and  Georgia  shf)w  fa  rly  steady  records  of  several 
miUion  bushels.  The  New  England  States  never  ranked 
high  IS  V  eaf  raisers,  and  to-day  Vermont  and  Maine  an 
tJK'    '  ly  states  in  Xew  England  making  a  rejjort  <>n  wheat. 

■  iheat  acreage,  i-  this  region,  shows  a  decline  in  the 
later  p  ;od  when  comjjared  with  tlie  earlier,  but  tlie 
recent  increase  in  wheat  acreage  in  Permsyh-ania.  .Mary- 
land, and  tlio  C'arolinas  suggests  that  Ian''  in  the  east  is 
hi  iming  advantageous  again  'or  wheat -growing,  as  tlie 
limits  of  the  western  virgin  tracts  are  ap})roached.  It  is 
(crtainly  true  tliat  not  cnougli  wheat  is  grown  to  su))plv 
the  local  population,  and  that  wotcrn  wlu'at  finds  hciv 
a  (  onvenient  market,  but  tlie  i)rodiiction  is  a  substantial 
one   and  lactoi-s  indicat<'  tliat  it  is  likely  to  incnase. 

The  following  table,  giving  tiie  rank  of  the  leading 
wheat  states  from  the  sixth  to  the  twelfth  census,  illus- 
trate<  well  the  suift   wi^teiii  maich  of  wheat  : 


No. 

1M'<. 

1-1  • 

I-'.',', 

1  >«..!•. 

IsTii. 

I.sK',>. 

IS'.lll. 

1 
o 

1      Ohi.. 

Pvtiiisyl- 
■      v.uilu 
.Vo«r  Vi.ik 

lV!iii-.y|. 

VHIlill 

Ohio 
Vcw  Viirk 

lllilH.i- 

Imliuim 
Wlifroiii'tii 

Illil.uis 

towa 
1  llllu 

Illinois 
InUlitiia 

Ohio 

Mliinewti 

Citllforili:. 

Illlnui- 

.^linIlt  sotn 

NMrth 

n.ikot: 

'.ihiM 

4 

W.Volllill^' 

VlixiiiU 

(iliin 
Vllgiiil.1 

Wlccoii-lh 

MiclilK.iii 

?>lliii)e»ii1  1 

liidl;in:i 

Ohio 

Simth 

I>Hkuta 

KflllNU** 

1^ 

Prill. »yl. 
v;ilil:i 

l'em>»yl 

vaiiU 

MlniHM.t.i 

lowii 
n.lif,.ri.l. 

Calif.  .rnl:» 

li.'li  (11 . 

I  - 

l«l'.l 
l«iV.' 
lS<i>» 
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In  1S3<),  wliilc  Xcw  York  and  P<'nnsylvania  jn'oflnrccl 
lL\(tno,(i(U)  anil  i;5.000.nno  l)usliols  of  wlicat  rospoctivcly. 
Oliii.  ;)lt;iinc(l  fu-st  \)]:\i'c  wif!)  IT,. 000. 000  hushcl-.  :ill(l  the 
sfcond  ivf^ion  ((inimcncod  its  great  record.  In  the  I'orty- 
one  years  ISr.r.-HIOfi.  Oliio  produced  1  .-'47.0S2,()74  l)iishels 

a  y(>arly  avera'j;e  of  al)oiit  .'io  ^lO.OaO  l)nsliels.     Tn  the 
l\wn1y-yeai-  period  I  S(i7-1SS(),  the  total  jM-oduction  \sa^ 
h'<s  by  more  tlian   loo.ooo.OOO  bushels  tlian  (bu'ing  Ihc 
period  ISST-Htoii.     It  is  interesting  to  note  tliat  Ohio,  in 
(he  tM-elftli  census  veport  crop  of  Ls(tr».  came  first  of  all 
states  in  j)roduetion  per  square   mile,  and  that  she  has 
eight    times   exceeded    40.000.000    l)ushels.     Indiana,    in 
1  Sdo.  was  second  in  production  per  s(juar<'  mile,  first  in 
IsTo.  isso,  and  1S!I0.  and  fourth  in  1!)00.     ]hn-  total  pro- 
diii-lion  foi  llic  pciiod   1  S(i()-I  it(H)  a))pi'oached  c|osel\-  Ihat 
of  Ohio,  and  she  raided  nearly   loo.ooo.ooo  bushels  moi'c 
in   the  la-1    Iwcntyycar  p<Miod   than  the  fir-^t .     In  lido. 
she     produced     nciiiiy     1 1  .(»00.()0(»    ]»ushi'ls.      The    vearlv 
a\crage  of  ll'inois  t^r  the  ])eriod  ISlid-l  <i(Mi  was  2S.:?01  -JT.'! 
liu-licN,  and.  unlike  ')hio  antl  Indiana   her  second  Iwi'iitx- 
ynii'  |>c!'io(I  -hows  a  dccrea-c  of  aboul    loO.OoO.ooo  fm -hcls 
fnnH  the  former,  and  this  may  largcl\-  be  account<'d  tnr  by 
her  increased  pro(luc1i<.n  of  maize.    The  two  L,d<e  Sla1<  s 
Michigati  and  \\'iscnii--in.  sh  iw  a  prodindon  of  op1\- about 
t\vo-«hird-  nf  ,ni\  of  th,.  ijnvc  Ohio  IJi^  r  Stale-.       .AL'ain. 
there  is  tioticealile  a  decline  in  produ,  tion  in  the  -<cond 
tucntN-ycaf  jierioi?.     In  j!»|o.  Michigan  produced  nearlv 
Itiooo.ood  ImhIicIs.      II, .f  maximum  einp  wa^  .'U.ooo.ooo 
Im-heU    in     1  s'.t.s       Wi-.ei)ii-iii.    previous    t<>    jssl,    often 
rai.sed    Jo  ooo  ooo  bushels    but    --ukc    IsOl'  s1i<.   has  on!v 
exceeded     biooftjioif    b;:   ',,-]      thne    time-       Her   cimo   ,,f 
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l!»l(i  was  ;j,»)51>.()(i()  hushels.  Soil  cxliaustion.  insect 
ciictuic-.  and  tlii'  [)raclict'  of  mixed  fanning  largely  account 
liir  her  decline.  With  uitelJigent  tannhig.  both  with 
ifgard  to  cultivation  anil  tlie  selection  of  ^eed.  Wis- 
'•onsin  may  in  the  future  regain  her  h)st  prestige.  Wheat 
acreage  shows  now  a  tendency  to  increase  in  Indiana, 
Illinois.  Michigan,  and  Wisconsin. 

The    thirtl   group   of    states   contains    the    well-known 

cfiitn-   of   wheat    production   in   the   United    States.      In 

ls(i7.   .Minmv^ota  produced    lo.dOd.ono   bushel.-,    ;uid    lier 

production  and  acreage  Jiave  steailily  risen  >ince  then. 

From    I  Ml.")  onwards,  her  croj)  has  ni'Ver  been  le.--->  than 

t(;.(MM»,(MM>.    and    has    attained    to    'Jt.oiKi.odo    bu.shcls. 

liiwa  shows  a  great  decline  in  wheat  acreage  and  ])roduc- 

lion.     About  thirty  years  ago.  her  crop  often  excci'ileil 

;i(t. 0(1(1. 000    bushels,    but    recent    years    >how    variations 

ranging  from  S.00!>,O(j()  to  14,000,000  busheh.     houbtless, 

the  n  ason  i--  to  be  found  in  the  growth  of  maize  an<l  the 

live-stock  industry.     The  average  of  Iowa  for  the  ]>crii'd 

is()()-l<M)(;    was    21.i;{l'.O00    bushels.     Mi.s.souri    shf)ws    a 

noticeable  iricrea-c  in  wheat  production  and  acreage  in 

recent    year>.     She    raises   iTops   of   from    J(i.00O.(Mio    .o 

:{o,oOO.ooo  bu-hels.      Her  maximum  crop  was  afJ.OOojMMt 

ini-hcis  in    1  !)():.>.      The  .Mis.souri    River   Wheat    State.-^— 

Kan.-as,  Nebraska     uui  tlu'  two  Dakotas-   repn-ent  >>nv 

of  the  newest,  and  <  t-rtainly  one  of  the  greate.-^t  de\-el()j)- 

iiK^nts  of  wheat  in  tlu-  Tniled  States.      In  IssiV   Dakota 

tciritory    (befoi'e   division)    n^ported    11.0(M).ooo    bushels. 

wherea-.    .imc    181>7,  the    pro(luction    of    North    JMkota 

aldue  has  but  twice  fallen  below   al.ooo.ooo  bushels,  and 

iu    I!l0!l   ^he   raised   o^er   8.'}.(JU0,0O(t   bu->hci-.      Xebia-ka 
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often  [»ro(liucs  over  40.00().()0()  bushels,  and  like\vis(^ 
Snutli  Dakota;  while  Kansas'  production  is  usually  ;ell 
over  r'O.ooo.iMio  ])ushels.  The  totals  for  the  three  leadin" 
wheat  states  for  1807-190G  \\ere  as  follows  : 


iliimrsdta 
Xortli  Diikdtii  .  . 
Kansas   .  , 

'I'Mlil  for  the  tlil'cc  Nlalrs 


(i8,5,lii<),:>:.s 
n.'iUjTTT.'iiiT 

t),s7,'Jiti,80r) 
i,y(H;,8(),s,<.».TO 


Kansas  >hov.s  a  slifjlit  K'ail  over  Minnesota,  and  this 
is  acconnt(Hl  for  hy  several  greater  crops.  Kansas'  pro- 
duction however,  fluctuates  more  than  tiiat  of  Minnesota. 
Oklahoma  and  Texas  extend  the  wheat  hclt  along  the 
Southern  parts  of  the  Prairies,  and  the  Crtat  Plains. 
Oklahoma,  in  1S94.  produced  2,000.000  bushels,  and  she 
shows  a  fluctuating  rise  in  production  and  acreage.  Her 
*To,,  in  1909  was  ir),O0O.00O  bushels,  and  in  1910  wus 
over  2.").00(».000.  Texas  is  an  older  wheat  state.  She 
jiKiducd  nearly  2.00(1, (M»0  bushels  in  ISGfi,  and  her 
juvsent  average  is  about  '  •J,000.(i0()  i)ushels.  Wliile  the 
great  majority  of  these  si  ven  slates  show  increase  in 
ulieat  production  and  ac'eage  during  the  last  twelve 
\ear>,  Iowa  .shows  a  notii'cable  decrease.  In  1S99. 
l..'{99.t)r».'{  aces  were  under  wheat,  whereas  in  1910  this 
acreage  had  dwindled  lo  :>;{(». uo(».  There  is  m,  indica- 
tion ot  mu<  h  iurtlur  imiA'asc  in  wheat  acreag-  in  (he 
lulurr  in  t  he.sc  states.  Their  hope  of  continued  increase 
in  wheat  prodmiion  would  seem  to  dcpcml  on  intensive 
cult  ivatiuii, 

■|  lie  CordilliTati  wheat  icgKiU  provides,  an  older  dc-.elop- 
iiient  ui  the  three  Paciflc  .States,  and  a  more  recent  pro- 
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gifsr,  in  tlie  IJocky  Mountain  plateaux,  and  Basin  Stat<'s. 
What  will  bo  the  future  of  the  newer  wheat  lands  is  an 
interesting  problem.  l)ut  one  whieh  eannot  at  present  l»e 
predicted  with  any  great  accuracy,  for  many  of  the  factors 
necessary  for  such  r  prophecy  are  unknown.  Xeverthe- 
less.  it  is  very  probable  that  important  wheat  extensions 
will  be  seen. 

California  in  I.S'OS  raised  21.000,000  Ijushels.  and  had 
an  acreage  of  l.OoO.OOO.  Till  1897,  wheat  acreage  and 
production  steadily  rose.  The  maximum  crop  was 
4;'). 000, 000  })usliels  in  ISOli.  Since  1S97  the  wheat  acreage 
has  dwindled  from  over  .3.(100,000  acres  to  under  1.000,000 
acres.  This  is  most  probably  due  to  horticulture,  and 
the  jirogress  of  irrigation  making  it  more  profit abl(>  to 
raise  other  crops  than  wheat.  Washington  and  Oregon 
show  on  the  whole  a  steady  uicrease  in  wheat  production 
and  acreage  in  recent  years.  The  crop  of  Washington  in 
1910  was  256  million  bushels,  and  that  of  Oregon  10  t. 
The  greatest  l.oOO-acre  vield  of  wheat  ever  reported  is 
a-cribed  to  Eastern  Washington  in  1881,  with  51.000 
budiels. 

Out  ide  ihe  Pacific  Coast  States  there  is  no  verv  lar<'e 
wheat-producing  -tate  in  the  Co.'dilleran  region,  Idaho. 
Colorado.  l't;di  and  .Aioniana  each  rai;;e  several  milhon 
bushels  per  anniun.  but  t;ieir  chief  interest  lies  in  their 
tuturc  development  by  ■■  dr\  farmijig  '  and  irrigation 
iucth<Mis,  The  Cordilleran  total  for  iiUHi  was  •M,1I1..")S4 
liushels— a  total  great"r  tliaii  that  of  th<-  .\tiaiUic  Coast 
States:  but  it  is  to  !)<•  noti'd  that  tlic  western  area  is 
nnich  greater  than  tlie  ea.^tern. 

The  wheat  crop  of  the   United  .States  lor   191U  com- 
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prisofl  4(>4.()44.oriO  1),is1k'Is  of  \Vint«>r  wlieat.  and 
L';$l.:}99.0()(»  l)uslu'ls  of  Spfiiiiz  wlicat.  Spiinii;  wheat 
j)ro\-iilos  now  a  largt-  proportion  of  tlu  toiai  (;rop.  For 
the  la>t  ten  years  about  one-thud  of  the  total  United 
States  wheat  erop  has  l)een  Spring  wlieat. 

A  feature  of  wheat  production  in  the  United  States, 
that  is  worthy  of  attention,  is  the  increa>ed  production  of 
Durum  or  .Macaroni  wheats  in  the  arid  and  semi-arid 
regions.  A  few  years  ago  the.se  wheats  were  dilficult 
to  sell,  hut  they  have  no-  gauied  a  strong  commercial 
l)osition.  in  1!»0l>.  ;d)out  J.Odo.ooo  hu.^liels  were  rai.- -d, 
while,  in  IIHMI,  the  amount  had  risen  to  r)(>.(io().(M,io.  al)out 
one-fifth  of  which  was  exported  to  .Mediterranean  ports. 

The  United  States,  as  a  wheat-exporting  country,  has 
long  hern  one  of  the  chi(>f.  Russia  is  her  great  rival,  and 
she  has  several  times  exci'cded  the  United  States'  wheat 
export.  With  tlie  furtlicr  growth  of  population  in  the 
Unitt^d  States,  and  the  further  devclnpuu-nt  (»f  lirr  numu- 
tacturing  and  mining  industries,  the  home  constunption 
of  wheat  will  increase,  and  Argentina  and  Canada  will 
doubtless  in  the  future  surpass  tlie  United  States  in  wheat 
exportation. 
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Europe  is  In- far  the  m.Kf  important  i)urflias(.r.  ai„|  c,f 
all  the  countru-s  of  Western  R.n-opr.  the  l^nif.-d  Kinizdnm 
1.-  t)i<.  ,-liii.f  market  for  Amenran  >,q'ain.  Of  Asiatic  pur- 
chasers, Japan  is  the  chief.  She  purchase.!  in  fh,"  year 
•lime  :{(>.  1007.  to  .Time  .'](».  loos,  l.,s:}r,.r,22  1)u>lieK  of 
uiieat.  and  S4.!)77  bushels  of  flour,  Whrat-flour  ..xports 
'iiak(.  a  high  percentage  of  tlie  u|„.at  exports  ;  Ki  .-,21. 1  (il 
ll-.ar-harrels  were  exported  in  lltu'.t  ,1  |,..,,.,,,|  ,,|  Huiir 
4^  bushels  of  wheat). 


AKor:\Tr\.v. 
The  importance  of  Argentina,  both  as  r<.gard,s  her  pn.t, 
pivsent.  and  future,  as  a  wh,nit-grouin<r  rountrN    is  apt 
t-  br  underrated.     W.v  stri.les  have,  without  doubt,  been 
greater  than  many  r,>ali/.e.     The  tendency  is  to  look  upon 
Argentina  as  a   poorly  cultivated   land,   and   to  ne-rject 
considerations  of  her  vast  wheat  lands,  of  the  fact  Ihat 
'lie  low  standard  of  living  of  the  majoritv  of  tiie  wheat 
growers  allows  of  great<.r  wheat  exportati..n  than  when. 
It  is  of  a  high  standard,  and  of  the  p<.,ssibilities  of  wheat 
extensions. 

Arg(>nline  statistics  an-  not  verv  leliable,  but  the  figures 
n.ay  be  taken  to  .show  the  progress  of  her  uheat  industry 
(>ce  p.  iM.S). 

The  wh.vit  acreage  shows  an  almost  continuous  and 
gradual  ris...  and  during  fifteen  years  has  more  than 
<>'cblcd  itself.  Pioduction  shows  some  rcn)arkable  tluc- 
tuaf.ons.  but  the  last  ten  yeais  exhibit  on  the  whole  a 
steailv  increase. 
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.Some    iiujiortant     and     intoresling    leatures    may    !..■ 
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Provinces  and  Territories.         1894-95. 
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NoticeaMc  features  ir,  tlii-  lal.l.-  aiv  flic  -ivat  .■xtcii- 
sions  of  wli.-at  acTvauc  in  the  jdovimis  dl  Bin  ii..>  .\ires 
and  Curdoba  since  \>^\^o.  the  decrea.se  in  wheat  acreage  in 
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Santa  F^  since  1000,  the  almost  stationary  condition  of 
the  wheat  area  of  p]ntre  Rios.  and  the  rise  of  the  territory 
of  Pampa  Central  as  a  wheat  district  within  the  last  few 
years. 

The  best  wl^oat  lands  of  Santa  F^  and  Entre  Rin^  He 
in  tlie  extreme  southern  parts.  The  northerly  tract.s  are 
nn)re  suited  to  fjir  growtli  of  alfalfa,  maize,  and  otlier 
products,  Thf  most  favourable  conditions  for  suocessf.il 
wheat-growing  e.xist  in  the  province  of  Buenos  Aires,  in 
Southern  (V)rdol)a.  and  in  the  territory  of  Pampa;  and 
.\rgentina  will  have  to  rely  largely  on  the  wheat  area  of 
tliese  parts.  Experience,  climatic  conditions,  and  ox- 
|i<rimentation  shi>\\  that  the  prospects  of  extending 
wheat-growing  in  a  southerly  direction  into  Pampa,  Rio 
.N'egro.  and  Chubut  are  far  more  hopeful  than  an  ex- 
tension of  the  wheat  acreage  in  a  northerly  direction 
into  Xorthern  Santa  F<'-.  i-lntre  Rios,  and  SantiuLO  (h'l 
ICstero. 

The  exportation  of  w  heal  from  Ai'gentina  is  now  a  verv 
important  factor  in  the  worlds  wheat  markets.  As  a 
uhcat-cxporting  country.  .Argentina  now  rank>  third  and 
-he  has  prospects  of  allaining  fn-st  rank.  Of  her  t<.tal 
I'loduction  of  wheat,  it  has  been  calculated  (hat  it  [mt 
cent,  is  used  for  s(>(h1.  ill  per  cent,  for  home  consumption, 
;iiid  7<>  per  cent,  for  exportation  in  ordinary  y<'ars,  and 
I  hi--  may  be  taken  as  ap|iroximat<'ly  corn'ct. 

In  llto.s,   1, JTti. ('.,")(;  barrels  of  fldin- ucie  exported     The 
yearly    average    for    the    period    l!>o4-l!>(is    was    almost 

1.400  0(11)  l)jiiTels 

From    lN!t4  to    I'.miI    the  exports  of   wheat   show  great 
Ihictuatious.  but  for  the  |M*riod  ll»02  l!»os  there  is  nutice- 
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able  an  almost  steady  rise.  Argentina  may  be  relied  upon 
to  provide  a  wheat  export  of  over  100.000,000  bushels  per 
annum  under  average  conditions. 


Wheat  RvroRTS  of  Aroenttna  (in(  T.rnixc  Fr.niR).  is,<if  \'M)S. 
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It    is    im])0-^sililc    to   obtain    from    Argentine   statist  ios 
the  amount  of  wheat  exported  to  various  eonntries.  for 
about  two-thirds  of  her  total  wlx-at  export  is  sent  out   in 
trnmp  ships,   whicli  eall  at   (•<'rtain  i)oHs  for  orders  for 
final  shi])ment.     The  exporter  seeks  the  best  market,  ami 
cables    th<'    final    jxtrt    after   considering    market    priees. 
freight    rates,    and    return   cargo.     Notwithstanding    the 
absence   of   exact    statistics,    it    may    b(^   said    witli    the 
greatest    certainty    that     We-tern     iMnope    is    licr    chief 
marl«'t.    and     Iha/il    her    mo>t    i!iip<trtant    <u>tomei     in 
America. 


OtHKR    folNTKIF^i    OF    AMKRTf'A, 

Chile   an<i    I'niu'uav    are    tiie   only   other  countries   of 
.\merica.  bavins  a  ^nrpliiN  amount  ot  wheat  forexpoi't. 
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—   Indi'atrs  im  ,^t;Ui,stirs  availaMo. 

.Mexico  imports  on  an  avemge  about  I. (»()(>. ooo  huslifls 
ot  wheat  per  annum.  No  country  in  South  Anu-rica, 
uith  the  I'xii'ption  ot  Argentina.  .-Iiows  signs  of  any 
inereasfd  importance  in  wheat  acreage  or  wheat  pro- 
•  liiition.  and  Americ;i  will  tor  many  years,  it  not  tor  al! 
tune,  have  to  depend  on  the  three  great  countries — the 
I  iiited  States.  Canada,  and  Argentina  -  tor  her  position 
a->  a  wheat-proJucing  and  e\[)orting  continent. 

'I'he  necessary  figures  for  the  diagrams  have  licii  ob- 
iained  trom  otHciai  and  commercial  sources.  Whih'  the 
diauiams  ,ir(v  ot  necessity,  only  appi'o.\ii.ia1el\  eoiifct. 
\ct  -.omc  general  concluNioti>  mii\   l)e  drawn  tiom  them 

The  tir>t  ot  the  serie--  of  (lia.uram--  .--howN  I  he  impoitamc 
"I  .\mciica  in  the  \\orldN  wheat  procbiction.  acreage,  and 
I  \|«<irt  America  provideti  on  an  average  'M)  per  cent,  of 
ilir  \\(.rld's  wheat  during;  ilie  pei'iod  isiKl  l!»(is.  and  lier 
nlicat  acreage  is  about  .io  per  cent,  of  tlie  world's  wheat 
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acreage.  As  an  exporter  of  wheat,  she  is  the  most  im- 
portant wheat  -  exporting  continent.  Her  lowest  wheat 
export  for  the  period  1890-1 90S  was  nearh'  .'^3  per  cent,  of 
tlic  world's  wheat  export,  and  her  greatest  over  70  percent. 
The  .second  of  the  series  of  diagrams  shows  that   the 
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Fio.  21. 


Will  Ai'  lAi'oms  ot  Amki!U.\  .\Mi  nil  IK   i,Ki..\ni)N  lo 

THOSK    01     nil     WoULIi. 


United  States  wheat  aereage  tend^  to  he  ahmit  Jo  pvr 
cent,  of  (lie  uurld's  aticage.  while  tliii>e  ol  (aiiada  and 
Argentina  are  in(rea>in,^.  CanadaV  pereentajie  increasing 
at  a  ntiti-'calile  rate  thiring  the  ia-t  ten  y«'ars.  and  that  of 
Argentina  at  a  >tead\  rate.  I'nle-.^  the  \\lie:i|  acreage  nl 
the  L'luted  States  increases  ui  lutmc  \ears,  her  [lercentage 
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Fict.  25.  — WnK.M'  AiRE\i.i    ANTi   I'hodul'TIon,  of  Amkkii  a  and 

Till  IK    UkLVTIiiN    ro    TIIONK    (IF    TlIK    WnKLD. 
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('}  u"il,|  \\h,.;ii  acix-aifr  m  ill  dcrlinc  in  view  (,f  the  increase 
ot  wheal  iuicage  in  other  coiintries  iu(jre  than  InUaneing 
th.>  (l(crea>c,|  acreage  in  oh]  (U'veloped  countries. 

I  li«'  third  of  llie  M'He-  ot  diagrams  shows  the  very  im- 
portaiit  position  ot  tlie  United  States  hoth  in  ex].ortation 
and  production.  A  tendenc\  for  her  exjutrt  wheat  trade 
lo  decline  is  clcarlA  .-houn.  Tliere  is  not.  however,  indi- 
cated llu'  pn.hahihty  of  the  L'niti'd  Stales  becoming,  in 
the  near  tuture.  an  importing  wheat  country,  unless  there 
IS  a  great  rrop  failure.  Her  percentage  of  the  world 
Iiroduction  (^t  wheat  shows  a  tendency  to  decline. 

'Ihv  lourth  of  the  seii^-s  of  diagrams  shows  that  the 
United  States  wheat  acreage  has  risen  fairly  steadily  since 
ISOG.  Recent  years  show  slight  tluctuations.  anda  te-i- 
•  iciicy  to  a  stationary  p<rsiti„n  is  indicated,  especially  so, 
it  tli(    iclation  to  [)opulation  is  consicUn-d. 

■|  he  tilth  of  the  s,Ti<'s  <,f  diagrams  shows  that  Canada 
i-  Iteming  of  increased  iiup(,rtanc.'  in  l.oth  world  i)ro- 
''•■'■'i'^'i  and  export.  Though  her  position  is  now  hut  a 
'•""•paralively  h  wly  me.  y.-t  when  her  vast  p,.>sihle 
"'"■■'I  laiuh  and  her  present  great  growth  of  wheat 
a<reage  are  considered,  it  may  he  concluded  that  her 
Intiue  will  he  on.-  ,,f  grea;  pro.ni.,-.  TIh-  diagrams  h.r 
.\<'rih West  Canada  show  the  great  growth  of  this  wheat 
region  durin-  the  period  Itioo  (o  l()|(» 

The  si.xlh  an.l  seventh  of  the  series  of  diagranrs  .show 
the  growth  n|  .\rgentim'  wheal  acreage,  pnuhi.tion  and 
<-.NporI  \<,tieeal.|.-  h-atures  are  (h(.  high  pereentage  of 
""•  '■'•'. p  exporied.  and  her  increa-e  in  the  world  e.xporta- 
""'i'"^^ii<at  To-etlu-r  with  Canada,  a  deeide.hendcn.y 
'"  ""  I' ''-<■'!  ini|.oManc.':n  worhl  produei ion.  acreage,  and 
e.xporlatlon  is  -liou  n 
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CHAPTKR   XII 

rOSSriilMTIES    AM)    I'RORAlilLITIKS   oF   WIIICAT   l\    AMKKK    \ 

TiiK  luiinan  mind  is  in(a{)al)l('  of  taking  into  account  all 
(he  conditions  ot  a  jirobk-ni.  \vlios('  factors  are  in  the  |>asi. 
present,  and  future :  and  this  fact  must  be  borne  in  mind 
in  any  considerations  of  the  {)rol)abilities  and  possibilities 
of  wheat  in  America.  Scientists  of  workl-wide  renown 
have  given  tlioir  forecasts  of  the  future  of  wheat,  bni 
factors  either  known  or  unknown  at  the  tim(^  hav<"  been 
nefrlected,  and  th<>  tuture  has  jjroved  their  pro})hecies  to 
be  wrong.  In  tliis  chapter  an  en(h'avour  is  made  to 
indieato  from  some  known  factors  what  are  the  possi- 
bilities and  probabilities  (,f  uheat  in  America.  l)ut  the 
limitations  must  be  recognized. 

/Vgriculture.  unlike  manufacturing  indu^tl■ie■^,  has  not 
advanc«Hl  with  va^t  leaps  during  the  last  hundred  years, 
even  in  such  old,  -ettled.  ,ind  civilized  counti'ies  as  those 
ot  Western  Kurope.  and  on  the  American  continent  it 
has  n(»t  attained  thr  height  of  that  in  Kuro[)e  Farm 
work  in  America  was  gi-eatlx  (■hang<'(l  by  the  introduition 
t)f  improved  tools  and  macliitiery  ,  nevertheless,  agrii'ul- 
ture  is  still  the  branch  of  production,  which  has  beeh 
afTected  least  by  the  changes  of  tin-  last  eentur\  .  The 
farmer  is  still  bound  to  the  soil,  and  subject  totlie  w.atliei 
Stfani-power.   which  the  sanguine  thought    would    work 
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vast  chansos.  lias  not  inado  for  itself  a  very  important 
plarc  in  acricultnre.  The  jnodern  transportation  system 
has  l)rouji;lit  about  a  revolution  in  the  choice  of  crops  and 
the  means  fif  marketing  them.  1  iif  the  methods  by  which 
crops  are  crrowii  have  not  hern  vitally  affected.  If  the 
time  should  come  A\hen  the  first  fcrti!i1\-  of  new  land-; 
siiall  have  heeii  exhausted,  and  all  povsihlc  wheat  land- 
shall  have  been  ex])loi1<'d.  and  population  clamours  for  a 
rhea])  food-su])ply  not  obtainable  by  existinir  farminij; 
methods,  then  a  solution  must  l)c  found  to  an  unsolveil 
problem.  .Many  problcnns  of  acrienltnre  have  y«'1  to  be 
solved,  and  amoni.'  those,  which  may  be  called  wheat 
pniblems.  there  remain  to  be  invotiualiHl  the  means  of 
inereasinc  the  wheat  product  (Ui  the  same  acreaire  (thouudi 
solved  in  ])art  by  seed  selection,  wheat -breed  inii;.  better 
cultivation,  rotation,  and  fertilization)  :  the  suital)ility  of 
wheat  f(U'  northern  latitud<'s — a  problem  Miriou-^ly  ne;^- 
lected  by  Canada  of  late  years  ;  the  jtroblein  of  wheat  in 
arid  latids  (solved  in  part  by  invj;ation.  '"  dr\-farminL,'."' 
anil  the  intro(|uction  of  Duruui  wheats);  and  the  true 
relation  of  climat<'  and  soil  to  wheat -j^rowinp.  with  it  ; 
many  attendant  problems. 

Science  may  <ine  day  a^toni-h  the  world  iiy  riMiderin^ 
aid  in  multiplyinir  the  yield  of  wheat,  or  in  enablinix  food 
products  to  he  luanufactured  in  the  laboratorw  II  the 
geniu-.  ot  invention  should  be  able  to  ai  ( utiipli-li  the 
niarvelhuis  either  by  niti<iK(.n  obtained  from  the  .lir.  b\- 
the  distribution  of  l>acteria  over  the  field-,,  or  b\  briimiuL' 
in  the  m\--tcry  o|  (  leclricity.  it  would  co  jar  towaiil-. 
solving  the  woT-ld's  liread  problem:  iuit.  until  thai  A.w 
dawns,  it  must  remain  an  luipiaoticable  ideal. 
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The  problems  of  wheat  in  Ainerioa  are  many  and  varied, 
and  e;u'li  country  has  its  own  peculiar  problems  to  face. 

The  Ignited  States. 

It  has  often  of  late  been  asserted  that  the  Tnited  States 
will  soon  become  a  wheat-importing  countrv.  owins.,'  to 
her  increased  mining  and  manufacturing  population. 
.Mr.  .lames  J.  Hill  considers  that  an  increased  agricul- 
tural pojjtUation  is  es.sential,  if  the  home  food-supply  is 
fii  be  suflicient  for  home  demands.  There  is.  however, 
an  agricultm-al  population  sutlicient  for  present  needs,  if 
it  were  more  int<'lligent.  Poor  farming  i^  largely  at  the 
root  of  the  matter. 

it  is  interesting  to  compan^  the  total  population  per 
year  with  the  wheat  product  and  wheat  acreage.  It  is 
eh-ar  trom  the  diagram  on  the  ne.xt  page  that  the  wheat 
jiroduct  and  wheat  acreage  are  not  keeping  pace  with 
the  population.  Population  has  not.  however,  increased 
so  fa-t  in  the  lat<'r  decades  as  in  the  earlier,  as  the  fol- 
lowing table  shows  : 

D(i,:ii(lti  Ix'fiirc  Ist'iU  ini  nasc  .'!.")-T  jKrcrnt. 
l^TH        .,        J."i-s 
l>^'^">        ..        .'iO-2 
iK'.tn       ..       •_'.-)  •.-.      „ 
I'.MKi        .,       -jn-- 
{Ba.sedon  pstimatt  li  iiuiiiIm  !■-)  I'tlo        ..        |,"cH 

As  nation-,  ad\aii(e  to  a  higher  stage  ot  civilization,  the 
teiiiien(  y  is  for  the  normal  increax-  of  jiopulation  to  ho 

ellecked         .Motives    of    econoiUX     and    o!     oppoiiuiUt\     foi' 

.sell  ami  offspring  [)re-s  stronul\  on  mankind  as  -tandard- 
rise,  and  the  rat<>  of  increase  ot  po{)u]ation  declines  It 
would    set'in    that    the    higher    the   fy|x*    the   fewer   t ho 
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progeny.  Again,  aj)j>i.uiclimg  -carcity  m  ton,!  Mi,,,,ly 
accompanied  hy  higluT  prices  u.nild  tend  to  stil]  lurtlicr 
restriction. 

Tp  to  the  present  time  immigration  ha-.  lu.<.n  one  of 
the  chief  sources  of  the  Tnited  States  poj.niation.  A 
<'heck  to  the  inflowing  crrrent  is  elearly  evident  now, 
and  this  may  become  permanent  in  future  .\,.ars.  ..spe- 
ciaUy  in  vieu-  of  the  restrictive  measures  ..I  the  (iovern- 
nu-nt.  Other  factors  tending  to  .h'crease  immigration  arc 
tlie  lesser  opportunities  of  acquiring  free  land,  and  the 
tnumphs  of  democracy  leading  to  improved  condinon.  ,,f 
hie  in  l-uropean  countries,  wJiieli  have  suj)piied  a  largc^ 
l)art  of  this  immigrr.tion. 

Though  it    would  s.-m  that   various  writers  Jiave  ex- 
<.ggerat<d  tl,e  elfects  (,f  the  failure  .,f  wheat   produ.'t.on 
t->  l;(H'p  strich's  witli  til.,  ^^rowing  popuhuion.  the  L-nitc<l 
States  must  pay  aft<.ntion  t..  the  securing  ot  an  increase 
in  her  u  heat  (uUput.     She  has  excellent  oj.portunitie.  for 
'i-ing  tiiis.     (In  her  pre^'iit  exploit.-d  lands  she  ,ould.  hy 
intensive  cultivation,   greatly  increase   her  supply.      In- 
tensive larming,  in  some  respects,  has  commenced.      Mr. 
M   A.  CarlctonCerealist  of  th..  rnit,.d  States  Agricnlturul 
Department,    .ays;    -  \Ve   ,an   har.Uy  consi.jer  thai    in- 
tensive  cultivation   of   wjuat    has    JK.gun   in    tlu-    Cnited 
Mat<.s.  although  ue  are  prohal.ly  very  near  that   stage, 
^.'dready  there  are  better  yields  per  acre,  but  this  may  be 
'argely  tlue  to  the  u.se  of  improve,!  varieties  rather  than 
t"  cd.ivation.     Tl„.  an.a.  dev,,ted  to  wheat  <,n  an\   .,n.' 
larm     is    be<..,ming    ^nailer,    and.    of    course,    that    will 
give   a  .liance   for    bett<-r  cultivation  than   heretofore," 
K.   h.  iiogart  says  :     ■  The  futun-  growth  of  cereal  pro- 
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cluction  will   (Icpcml    uion'    upon    iinpi'nvcd    methods   of 
agricuilt'irc  tluiu  upon  tlir  .uldition  of  new  hinds." 

Wlicn  a   settler  first    atU'iiiiits  the  cuhivation  nf  new 
hinch   lahour  in  comiiarison   witli  land    i--   the   moic   im- 
portant cIcnuMit.     Within  ^enrral  limits,  it  is  U'>s  a  ques. 
tion  wliat  can  be  obtained  from  an  acre,  than  what  can 
hv   obtained   from   the  hilxmr  of  a   man  or  uf  a   team. 
JS'ew  land  rcMpiiifs  comparatively  littlf  cuhivation.     'I'he 
native  plants  peri>li  under  the  new  cdnditions  produced 
bv   the   plouuh.   and   the   weed,^   of  older  communities — 
])lants  that    have   become  atla}tted  to   the  conditions   in 
cultivation — do  n<it  at   once  trouble  the  faruitu'.      Fur  a 
time  close  t'ultivation  doe.-- not  bring  a  reward  in  increased 
results.     The  man  with  two  horses  can  produce  a  gi"eater 
quantity  ot  grain,  but  it  may  be  at  a  luu   rate  per  acre. 
In  the  j)rogi'ess  of  M'ttlcnicnt.  the  pioduit   ptu'  ai  re  gro\\> 
in  impiu'lance  as  land  is  relal  ivel\  le>s  availalile.    I  litheito. 
the  border  of  the  dense  jmpulation  in  the   I'nited  State- 
has    lieen    busy    with    e.\t<'nsive    f;'.riuing.    but     the    well 
watereil  rich  lanils  are  so  fully  occupied   that    intensive 
tanning  <if  some  degree  becomes  yearl\   uioic  prominent. 
With  the  turther  growth  of  the  country,  the  rnited  States 
will  become  uioi'e  and  more  dependent   lor  tood  products 
for  domestic  Use  and  for  e.\p(Mt   u[)on  systems  ol  cultiva 
tion  that   t'lid  to  develop  the  greatest  capal>ilitic-  ot   the 
acre  as  ciunpared   with   the   jiioncer   plan  of  gilting   the 
most  possil)le  lor  the  labnur  ot  the  man  and  o|  the  beast, 
with  uunor  regard  to  unit  ol  l.uid 

There  are  signs  tha?  the  I'mted  St:>te-  tanner  is  bocom- 
ing  more  inlclliucnt  in  iiis  methods.  He  is  learning  to 
adapt  Ills  crop  to  lijs  ^oil.  and  to  his  market,     .\dajitation 
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of  whoat  fo  conditions  ot  soil  and  climate,  and  (hr  more 
inlclligent  and  energetic  use  of  fertilizers  are  certain  to 
increase  the  wheat  product.  California  is  said  lo  have 
used  six  limes  as  tniic  h  aititicial  fertilizers  in  190M  as  in 
is;i().  and  in  the  Red  Pviver  V;  'cy  the  yield  of  wheat  has. 
in  some  cases,  been  increased  from  I  .">  to  ::<>  bushels  per 
ici'e  by  fertilizing.  .Much  might  be  done  by  utilizing 
the  available  farmyartl  manure,  -.vhich  is.  in  many  cases, 
wasted  now.  Travellers  over  th.'  Kastern  States  assert 
that  there  are  many  poor  ami  hungry  fni'ms.  where  the 
uiainu'e-heaps  often  lie  leaching  \\)V  1  \  o  constMutive  years. 
Ite-ourccs  are  wasted  too,  by  the  methods  of  >ewage  dis- 
l)osal.  Highly  concentrated  nitrogenous  products,  which 
h;ive  with  mu(di  toil  been  wi'ung  from  a  depleting  -oil. 
are  nlloucd  to  tlo\v-  to  the  sea. 

('!'<ip  rotation  is  rarely  ))raetised  to  any  great  extent  in 
a  new  ediuiti'y.  for  cajtital  and  human  labour  are  then 
eompai'atively  scarce  and  dear:  but  a^  population  in- 
creases, and  lands  beciuue  exhausted,  and  clieaj)  or  fi'ee 
land  is  not  to  be  obtained.  I'otation  of  oops  be<  ouies 
necessar\-.  The  restoring  of  old  wlu'at  lands  and  the 
retention  of  the  average  yield  have  been  done  by  ,  rop 
loiatiou.  .\  i-epoit  of  the  Industiiai  Commission  of  tin- 
United  States  as-erts  that,  so  |ai'  as  is  known  the  s(,il 
will  procbiee  ]-2  (u-  I :{  Imshels  to  the  acre  amiualb,  for 
man\  years.  America  has.  however,  to  face  the  pn.iilt  ui 
of  increasing  her  wheat  \ield.  and  rotation  <<\'  (  rops  ojfeis 
.1  p.irt  solut ion 

rionecr  farmers  at  tiist  plough  what  the\  can.  and 
after  the  deca\  of  the  soil  thc\  plant  or  >ow  all  available 
laud    and  then  haixest   b\    \\hole>ale  mdhods       Wheat  is 
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a  convonionl  |)ioneor  erop,  and  })artifnlarly  Sprina  whoat . 
It  can  ])!'  rai>i(lly  \)V\  into  all  m'otuifl  lliat  is  ready,  and 
thf  i'anricr  trusts  to  his  o|)pnrtunitirs  in  a  later  month  to 
harve>t.  Increasingly  as  the  years  go  on,  he  needs  part 
of  Ills  ploughed  land  for  other  fo-*d  crop?.  Some  neigh- 
Itours  f)ceupy  the  adjacent  wild  lands,  which  at  first 
supplied  the  principal  food  for  his  cattle.  Pait  of  the 
cultivation  must  now  he  to  produce  food  for  th<-  animals. 
The  introduction  of  diversified  crops  tends  to  decrease 
the  |iioneer  wlieat  area.  Tliis  is  well  shown  in  the  decrease 
of  wheat  acreage  in  ]iarts  of  Towa.  Michigan,  and  Cali- 
fornia. Large  farms  tend  to  break  np  into  smaller  ones 
as  land  becomes  more  valuable,  and  hence  must  yield  a 
greater  return,  and  the  United  States  has  now.  ])erhaps. 
reached  the  stage  when  this  tendency  is  setting  in  strongly. 

More  labour  and  better  directed  labour  is  requirecl  in 
an  intensive  system  of  farming  than  in  an  extensive,  and 
this  as  regards  intensive  wheat  farming  depends  ))rimarilv 
on  the  price  of  wheat  In  the  regions  of  sutficient  rain- 
fall for  crop-growing  in  ordinary  >easnns  in  the  I'nited 
States,  comprising  roughly  the  eastern  half,  there  were 
in  19(10  only  seven  tillers  of  the  soil  to  each  911  acres. 
Kven  if  gtmerous  allowance,  j-,  made  for  ground  not  in 
tillag(>.  the  amount  of  labour  is  far  too  inadeipiate  lo 
bring  the  ma.ximum  ])roduct  from  the  soil. 

The  problem  of  arid  lands  has  only  been  ))artially 
solved  by  "dry-farming  "  and  irrigation,  and  since  lands 
of  an  arid  or  semi-arid  type  embrace  about  two  fifths  of 
the  area  of  the  United  Stat(>s.  everv  efToi-t  should  lie  made 
by  her  to  obtain  a  solution  of  this  interesting,  but  dil^cult 
j)roblem.     Some    wheat    expert -^    are   of   opinion    that    a 
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rather  itnpnrtant  increase  in  wlifat  acroauc  will  cuiiic 
through  '■  (Irv-farniina  ''  over  the  *'\-ten-ive  ari<l  we'^tern 
areas  of  th«>  l"'nite(l  States.  This  will,  however,  (hpend 
in  part  mi  impi'nveinenl^  in  transportation  in  tliese  rei/ions, 
the  settlement  of  a  inininti:  population  to  ]irovirle  a  market, 
and  the  price  ot  wheat.  Irrigation  will  aid  in  addin<4 
new  lands  to  wIknu.  In  the  census  year  1S!)!>.  !•!•  jn-r 
cent,  of  Ari'/ona  wheat  was  iri'ifrated.  St  per  cent,  of  that 
of  Colorado,  and  'u  I  )»er  cent,  of  that  of  Utah.  The-e 
facts  show  that  the  yield  can  he  enlarged  where  wheat  is 
already  grown  hy  "  >lry-farming  ""  methods,  as  well  as  hy 
bringing  new  lands  under  the  ditch.  'Uw  eo>t  of  irriga- 
tion works,  however,  may  make  extensive  wheat-growing 
impracticable,  because  other  crrips  jiermit  more  intensive 
farming,  and  offer  larger  returns.  .\Tr.  Samuel  Fort  icr. 
Chief  of  the  Irrigation  Investigations  in  the  United  States, 
says  :  "  Irrigation  will  probably  not  extend  the  wheat 
area  to  any  gnnit  amount.  Wheat  takes  considerable 
water.  Mid  at  a  time  wlieii  water  is  very  scarce.  The 
yields  oi  wheat  nvr  not  sufficient  to  make  the  value  of  tiie 
product  equal  to  that  of  other  crops,  that  can  l>e  grown 
in  the  .-anie  climate  with  less  water.  The  cliief  use  of 
wlieat  in  irrigation  sections  will  be  in  the  rotation  of 
crops. ■■  Irrigation  is  valuable  to  the  small  farmer  and 
fruit-grower,  and  '.  ill  prol)ably  give  Ijut  a  small  new- 
acreage  to  wheat,  and  that  but  slowly.  .Ml  the  projects 
of  irrigation  a])proved.  inconstriiction.  or  investigated  and 
found  feasible  will  only  ad<l  a  little  over  a.otMMiod  acres 
to  existing  cultivated  land,  and  only  a  small  perccTitage 
of  these  acres  will  probably  be  cultivated  with  wheat. 
Judging  from  present  factor^,  then,  the  arid  \Aest  will  not 


2s(» 


TriE    FrTFRE    OF    WTFEAT    IN    AMERICA 


soc  a  very  great  extiMision  of  wheat  acreage.    Probably,  it 
may  largely  provide  l)rea(l  for  the  Cordilleran  dwellers. 

A  gain  of  wheat  territory  may  come  from  the  drainage 
of  marsh  lands,  both  of  tlic  marine  and  fresh-water  type. 
Swamps  have  been  converted  into  fertile  tracts  in  i':uro{)e. 
and  similar  work  can  be  done  in  America.  Professor 
Shaler  esimates  that  lOO.ooo  .square  miles  ..f  swamp- 
lands in  the  United  States  could  be  reclainx^d.  and  that 
their  ju'oduction  would  equal  that  of  Ohio.  Indiana,  and 
rilinoi.s.  Many  of  these  lands  are  near  to  the  great 
eastern  markets,  and  are  well  adapted  to  intensive  wheat 
culture.  Forest  lands  may  also  be  cleared  for  needful 
and  effective  tillage,  and  their  place  counterbalanced  by 
the  foresting  of  areas  unfit  foi-  the  j)lough. 

Lands,  now  lying  comparatively  idle  in  the  east  and 
■south,  though  formerly  wheat-growing  areas,  will  probably 
to  some  extent  balance  the  future  decrease  (jf  western  acn- 
age  caused  by  diversified  farming.  The  increase  of  wheat 
acreage  and  production  in  various  Eastern  States  of  late 
years  is  worthy  of  notice.  Lands,  which  passed  out  of 
wheat  cultivation  in  the  east  and  south  owing  to  the 
action  of  the  Law  of  Decreasing  Returns,  may  again  come 
under  the  plough,  when  the  returns  from  them  equal  the 
ivtmns  from  the  new  lands,  and  this  may  result  not  only 
from  the  yield  equalling  or  more  than  equalling  that  of 
the  ma, gin  land  in  the  young  wheat  districts,  but  also 
trom  the  nearness  to  markets,  transportation  facilities, 
and  the  conversion  of  wheat  lands  in  the  newer  tracts  to 
diversifit-d  farming  areas.  The  growth  of  population  and 
tlie  further  development  of  mining  and  other  non-agricail- 
tural  industries  wOl  result  in  a  greatly  increa^ecriiotne 
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ocnsuiuptum  Hi  tlu.  uc,.l.  and  tlu.  U'li,!,  .u  v  u,ll  ilu-n  l.c 
to  (li.nimVli  wlu.at  exports  Iron,  the  Western  .States,  and 
may  ivsult  in  tlie  sendinir  of  sum,,  surplu.  uiieat  from  the 
Central  States  to  tli..  uvst.  instead  ol  exporting  to  i,.reign 
countries. 

Wh.-at  breeding  may  result  in  Inereasing   sensil.ly  the 
output  of  wheat,  and  this  it  may  do  in  tno  \va\s  :  First 
it  may  inenvase  tlie  wheat  aenv.ge  :  and.  s,.,.omi,  it  mav 
UK-reasc    produetion    on    the    >ame    area.     The    second 
'iH'thod  is  probably  the  more  important.     Dr.  T.  L.  Lvon 
says:    "As  population  inerea.ses.   the  .leniand    t(,r    land 
tor  other  crops  increases  proportionalh-.  and  as  Ion-  as 
the  wheat-fields   of  Canada  continue   to  }„•  product^ive 
there  will   b<.  a  tendency  for  tlie  wheat  acreage  of  the 
Unite.l  Stat(>s  to  gradually  decrease,  provided  a  prohibi- 
tive" tariff  is  not  built  up.      I   b,.lieve  that  the  advantage 
m  wlieat  production  will   be   with  \Vest<>rn  Canada    as 
compared   with  the  United   States,   and   that    improvd 
metluKls,  of  production  will  be  adopted  there.   ,s  readilv 
as  in  this  country.     In  view  of  the  rapid  development  (if 
wheat-growing  in  that  region.  an<l  .,f  the  uncertainty  of 
tariff  protection  in  this  country,  it  seems  to  me  in:possibl.> 
to   make   any   predictions   as   to   what   elfect    improv.-fl 
methods  of  wluat  production  may  have  on  the  r.niount 
of  wheat   producefl  in  this  country."     TJiough  it  is  im- 
possible to  predict  the  imprcn-ements  that  whoat-breedin- 
might  effect  for  various  econi^mi.'  causes.  y(>t  it  prr.vid<-s 
at    least   a  solution   for  increasing  the  output      Luther 
Burbank  stated  that  il'  a  new  uiieat  were  bred,  that  would 
yield  only  one  grain  more  to  each  h.-a.!.   \ature  wouhi 
I>i'"<lu(eannually.  without  eltortorco.t  toman,  ) r,  m o,. 
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.xira  buslu.l>  ..f  whoal  in  the  Unit.-d  Statvs  alono.  Nono 
.,f  tho  so-,alloa  u.uul  whoats  of  Anu>rira.  a.^cmlinu  1<) 
various  wlu.al  cxiu-rts.  arc  tiood  .ruppcrs.  even  under 
i„t<Mi^ivf  .M.llivatinn.  R.tt<■r-yieldin^  ulu'al>  wll  doubt- 
less b.'  bred.  Thr  experiments  beinji  earned  on  at  tlie 
present  time  are  ^ood  omens  for  the  future. 

Some  important  waeat  lands  n>ay  eome  from  tlu-  tracts 
alon.^  the  -J  KM  100  miles  of  railway.  This,  however,  is  a 
rem.'^o  continsen.^y.  Transport  at  i.ni  ma>-  play  a  part  m 
increasini^  the  wheat  acreage.  Mr.  F.  R.  Rntter.  ..t  the 
United  State>s  Department  of  Agriculture,  says  :  '"  There 
are  far  larger  wlK>at  tracts  not  yot  opened  to  the  great 
nuirkets.  owing  to  lack  of  railways,  than  is  generally 
realized,  jiarticularlv  in  tlu>  s(uith-west." 

Previous  chapters  have  >h..wn  that  the  United  States 
has  the  progressive  appliances,  the  skilled  energy  of  pro- 
duction, the  liigUv  developed  facilities  for  transportation, 
storage,  and  marketing,  and  the  climatic  and  sc.il  con<li- 
tions^for  almost  everv  variety  of  wheat  :  that  the  cost  of 
production  is  low  in  many  parts  ;  that  wheat  prices  ai-e 
much  more  UTiifonn  than  in  the  past  ;  and  that,  though 
her  farming  is  extensive,  the  beginnings  of  an  intensive 
svstem  are  evident.     Such  factors  as  these  suggest  that, 
t'hough  there  is  a  ten<k'nc>-  for  the  wheat  export  to  decline, 
vet  the  time  when  the  United  States  will  cease  exporting 
wheat  is  somewhat  remote.     That  a  time  will  com.^  xv  hen 
the  United  States  will  become  a  i)erman.>nt   wheat   im- 
porter seems  certain,  if  considerate. ns  are  given  to  her 
.lovelopmcnt  since  IS.30.  and  the  teaching  oi  history  as 
shown  in  (mr  own  and  other  countries  of  Western  Europe. 
ShMild  tlu-  pr-scnt  dutv  o„^vheat  of  twenty-five  cents 
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per  l»iisl)«'l  he  takon  otT,  ns  now  (KMl)  seems  ))rnl)al)le. 
file  railed  State-  will  ccrlainly  reach  llie  |)fi-niaiicnt 
\\heat  impoi'tinu  sta^f  iiineti  <'ailici\      The  aihantam-  in 

produetion   will   lead   to  ('anadiaii   wheat    tiiidiiiLf  a   u ! 

market  in  the  I'liited  State-. 

The  eoncliKions  to  which  we  mii-1  come  are  itiat  the 
I'^nit<'d  States  has  LT"at  ])ossil)ilitie-  for  wheal  |irMduit  i-  ii. 
l>ut  to  what  extent  thoy  will  he  liuther  dmcloped  oi- 
diminished  cannot  Ije  predicted  with  any  certainty,  lor 
the  etTect  of  economic  factors.  pa>t .  pi'e.scnl.  and  future, 
cannot  he  fully  estinuitod  :  and  that  tlie  prohahilities  are 
tliat  she  will  follow  the  examj'le  of  the  Unit<Hl  Kingdom, 
and  rely  Ujjon  other  newer  oountries  or  older  countries 
witli  economic  advantages  in  wheat  })roduction  for  i)arl 
of  her  wlieat  sup})ly.  A  fa.t  that  is  clearly  brouyht  out 
])V  present  conditions  is  that  the  farminii  of  the  future 
must  ultimately  be  one  of  more  cfiTcful  tillage,  of  more 
scientific  rotation,  and  of  considerations  for  the  changes 
in  the  grouping  of  population,  and  on  tlie  world-wide 
conditions  of  man  and  his  varying  wants. 


Canada. 

Canada,  as  a  wheat-growing  country.  ofTers  a  striking 
contrast  to  tlie  United  States.  She  lias  but  compara- 
tively recently  come  to  the  fore  in  tlie  exportation  of 
wlieat.  and  she  (h»es  iKtt.  and  [xrliaps  never  will,  feel  the 
pressure  of  jiojiulation  en  her  wheal  -iqiply.  The  j)0])u- 
jation  of  Canada  has  always  incica-ed  slowly,  in  isiil 
her  population  was  about  I'tO.dOd  ;  in  HMH.  T)  .•{71.:?1.")  : 
and  at  the  jiresent  time  it  is  about  T.orn)  ooO, 

rt    will  be  imjiossible  for  some  yeaf-  to  come  to  ^ain 
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,.v«.n  an  approxiniale  i<lea  <.f  tlu-  possibilities  of  Canada 
H.  n  ulH-al  proilncT.  Various  (■>timal('s  have  Imcu  n,a<le 
,,j  „,,  ,,„ssil,le  ulu.at  lan.N  <>t  Wesl.rn  Canada,  hut  U.o 
Ueocrraphiral  and  (•.•ono.ni.'  ta<-tovs  ,unv.Tnin,u  th.>  probU-m 
a,v^o  n.anv.  so.omplox.  and  nnpo.Hbl..  tu  wholK-au^r, 

,!„U  .u.  1,  ..-tiuuites  can  never  ^ive  an.Mhui-  but  an  m- 
,,,,,,,„,,te     iden    ..f    future    L'rowtli    of     wlieal    t.-rnlory. 
\„,.>n-  tbe  uro^raulucal  f.i.tors  U>  be  taken  into  a.ouunt 
,,v  the  nature  of  tbc^  soil  and  the  <limate.  ,n<  buhuu  the 
,,„nu.rou.   nnnor  laetor.    Muh   as   .uni.ture  in   the   sod, 
..hemical  eonstituonts  of  the  soil.  wind-.  t,-n.perature.  rani- 
,,,|,   hu.niditv.  and  sunshine:  and  an.o.,-  llu-  eeononne 
in..t.,rs.  perhaps  more  difbeult  1o  .'sti.uate,  an^  the  trans- 
portation   facilities,    marketing,    and    s,n.a-      oi     uluat, 
urowtli   ..f   i.opulation.   the  cost   of    |.r.nlu,  1  ion.   and    the 
priM.  of  Nvhcat,      l>r.  Wilbam  Sanmh'rs  has  not.  lum.-ver. 
,,„iHlrawnl>isn.a^onabI..  prophe.yof   VM^     that   ^^heat. 

„,„wnonone.,uarterMf  the   t71.<> mm.  acre-  oi  lan.l  in 

Norlli  \Ve>t  Canada  said  to  be  .apabi,-  of  ,  ult ivat i.ui. 
Nvnuld  with  the  N  irld  -.1  .Manitoba  b>r  the  pre\  iou-  decade, 
give  a  crop  of  more  thm  hUU.UOU,oO(>  busli.^ls.  uh.di 
(..s*im,  tinir  T'  bushels  pa-  rnpita)  wouhl  iecd  ab.nit 
.•JO.(i(M>.(MM.  pc.plr  m  (  auada,  and  allow  nearly  .io(.,U(M»  o(m> 
bushels  p.rexpMrtat,uii  It  ih'vr  is  a  MU-pIn,  ot  three- 
riiiai'tcrs  nf  17!  (MMt(MM»  acres  of  good  -oil.  tii-'re  wilt  b<' 
,,„',,,),.  ,,.,„.,  inr  divrrsified  crops,  and  for  su.ii  rolaiinns 
iuid  lall-unig  as  might  be  m'edful  in  future  years  to  m,  .t 
til,'  dccinnng  jiroductiou  of  <lepleted  prairie  soils. 

Canada  is  destined  for  nuiny  years  to  come  to  rrl>  mx 
her  agricultural  pn-iurt.  ;  her  mamda.  turnm  and  mining 
industries  are  of  minor  n.ip.-rtance.      K-i  .lcx,l..pmcnt  ot 
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her  vast  wheat  lands  she  ncc(U  a  tar  gi'c  iter  population, 
especially  in  Wi-^tcrn  Canada  and  lor  the  umuth  nf  her 
population  she  must  depend  niaiiily  on  iinnugration.  In 
contrast  with  Argentina,  her  inunigrants  are  int(>lligenf . 
and  have  usually  had  exjK'ricncc  ol  the  kind  I'l  tanning 
necos.sary.  There  aic  great  indueenients  to  vet*leinent 
in  Canada.  Free  lands  aiv  olitainahle.  transpmlatinn 
ia(i!itie>  are  Iteing  ra|)idl\  developid.  the  taruier  teels 
secure  and  tree  under  an  enlightened  ( idvei'nnieni, 
niarketinLT  and  storage  tiieilities  are  well  advanee(l.  tlie 
land  is  tertile.  and  the  eliinate  favourable,  'i'he  growth 
ol  pojjulation  in  the  Canadian  North-West  during  the  la.>t 
ten  years  has  been  n^iuarkahle.  In  I'.Miodl.  IT.llsT 
Ainerit'an-  ei(is>ed  the  hnrder  into  Canada  ;  in  r,M>s-(t'.t 
lh«'  figun--  roM-  to  o!>.«;}l'.  In  the  twelve  iiumths  ending 
March  Ml  liHii.  they  rose  to  lo;!.7(»s.  In  i!ie  t<-n  years. 
Man  h  Ml.  I'.Mio.  to  .March  Ml.  l!tH»,  the  t'tal  iuiniigration 
iriiMi  the  I'nited  Stati-s  into  Canada  has  been  Ji)7.i*tS, 
while  that  from  the  British  [sles  has  been  r>tiJ.<>.".  t.  The 
total  iMiiuigration  into  Canada  Inr  the  jieriiul  dune  Mu, 
I'.MMi,  Id  .March  Ml.  I'.tn'.t.  was  I.lM1..V.i7  and  ni  iiii> 
number  '.>7M.()77  settled  in  llie  prairie  piovinces 

Tile  tullowing  table  give.s  the  populalii>n  ot  Norih-W  e>t 
C.iuada  iu  I'.KH  and  liMMi  (later  figures  are  not  avaHable. 
!)ut  the  groat  growth  of  population  through  immigration 
may  be  gauged  from  the  figures  already  L;i\en)  : 


Year. 


l'.H)l 


MiliitoKi. 


Siwkatcliow.in. 
lM>.  I.r.t  I.N 

•_'.">V,7(i;t 


W. 


All>urta. 


lutal 


441,870 

HOH.Hd.") 
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There  is  every  i)n  i>abiUty  tlial  the  Anurieaii  invasi.ui 

will  eontinue.     It  is  to  be  nntvd  that  tliis  invasion  is  of 

capital  as  ^vv\\  as  people.     The  almost  certain  abrogation 

,,t  t  he  (hit>  on  Canadian  wheat  into  the  United  States  will 

lead  to  greater  wheat  acreage,    (^'anting  that  the  p.puJa- 

tion  of  the  Xorth-\Ve>t  is  sure  to  nicrease.  Canada  will 

be  able  to  give  herself  to  a  greater  agricidtural  specialism. 

L'nlike  the  United  States,  she  must  confine  herself  to  tiie 

products  of  trmperato  .limes,  ami  her  greatt^st  reliance  for 

e.vhauge  in  the  future,  as   in   the   pa^t.   mus;.  it   would 

s*,-m.  b,>  up<.n  the  products  of  extractive  hidustries      nd 

among  these  the  raising  .-f  food-i)rodiuts  mast  occupy  a 

high  place. 

Considering  the  vaM  aiea  of  North- West  Canada— 
,n..iv  tnan  l.>ur  and  three  .luarter  times  the  area  of  the 
United  I'Limi.lom-  and  making  allowance  t-u'  the  area 
under  uat.'r.  it  is  evident  that  llwre  i>  a  vast  amount  ol 
land  that  (<.uld  In-  put  mid.r  N\hcat.  Mu(di  of  this  area 
i>  as  yet  virtually  unexplored  and  the  potentialities  of 
that  ulneh  ha^  b,rn  explored  <an  .aily  be  ai.pr.^ximately 
e>timat<'d  Nevertheless,  tin.  statement  may  safely  b.' 
made  that  the  possibilities  are  mvat  Climat<>  and  -ul 
are  kp.oun  t^  be  lavourabl(>  in  many  l)al•t^.  transporta- 
tion and  Morage  facilities  arc  being  rapidly  <lcvelopcd. 
and.  It  the  neeosary  population  u.t.'  there,  la.tovs  indi 
cute  the  prosperity  ot  tin*  region. 

The  ••Ntension  of  the  Canadian  wheat  land-  m  a 
northerly  dirertion  has  engaged  the  attention^  ol  the 
J)omini..n  authorities  for  some  years  past,  but  the  w..ik 
has  never  been  ..f  a  very  scientific  character  Probably, 
when  the  wheat  lanus  to  the  s.nith  have  I.een  taken   up. 
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stri(t<'i'  imof  i;.'ali(iii  into  l  he  |)nssil)ilitics  ol  tlic  mdic 
n'>rlli('rl\-  tracts  tor  wheat -tjro wing  will  l)o  cnnd'utcd 
KxporiiiK'nts  in  the  IVaec  i'.ivcr  di-trict  at  Fort  Vcr- 
niili(.n  in  l!»(>s  and  1  !•(>!»  indicaif  tliat.  wlien  itrc-surc 
(•(imi's  (in  tile  (ilrler  wheat  lands,  reliance  may  t>e  put  nn 
the  Peace  itiver  \'alley  distiict.  The  tnlluwinu  art- 
details  ot  five  sain))les  ot  wheal  i^-nt  tVdni  Fiui  X'eriniliou 
t(i  Dr   William  Saunders  in  lit(»s  ; 


N;iinu  ••! 
Viirlcty. 

Ualu  of  .suwiiin. 

Date  (.f 
H  irvchtinp. 

I'rcsloll     , 

M.iv  e. 

All^MlM    -.'L' 

Lado)i;a     .  . 

April  ;!1 

Scptcmli<  r  . 

Ladoga    . . 

.M,iv4 

Aiitriist   24 

K.uly  Rit.M 

Apiil  -21 

Auv'M^i    21 

l{iga 

Mm\  !t 

Aiipi-^l   •_'!' 

\\>l«ht  per        ivrrcntap.  of 


til 
<ii.» 


|(MI 

!IJ 
W 
•iii 

1(H) 


The  tal>le  L'iven  heldu  dl  iiietedn 'louical  uli-ervat ion-- 
taki  n  at  Fort  X'ermilion  from  July  1.  i'.in.s.  to  March  .'11. 
I'.M'li,  hou>  liiat  climatic  condition^  are  not  unfavourahle 
to  lianh   and  (luickK   matuiimi  wIieaN  : 


.\ii  111  ii.iii|iii.i- 

i.i;ii 

Month. 

Hire  111  Ui'greoii 
Kiihfcnheit. 

HKlnfill. 

Snowfall. 

PrerlrlUli'ii 

in  Ini-tkH. 

July 

CO'C.S 

2-30 

_ 

2-;{t» 

.\umist  . . 

57-1211 

2-05 

— 

2-0-) 

S<'pii'nilM'r 

4,V:}2 

(I'tU) 

— 

0-(i9 

OclolxT.  . 

:n--j-. 

(>-:i;! 

•J-(Ht 

0-53 

XovtinlxM- 

H-4r. 

H--|0 

O-Sf) 

DfC'cinlxT 

-    7-lti> 

— 

-J-.W 

II-2.') 

.iMnu.iiT 

-  L'.")-OM 

— 

r.-::. 

0-58 

February 

-  j,v;i-_' 

— 

I  •;-.(• 

0-15 

March    .  . 

14-47 

— 

4-25 

0-4:! 

I 
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From  Fort  Siinpsnn.  sis  miles  novtli  of  Winnipeg  by 
l.Uiliule.  Ladoga  wlieat  has  been  obtained  whieh  ^\eiglu'd 
liL'.l  pounds  per  bushel.  A  small  percentage  of  the  grain 
xsas.  ho^^t■ver.  injured  by  frost.  Th(>  ^^\u^at  was  sown  on 
.lune  7.  and  harvested  Septend)er  22,  giving  a  growing 
period  of  107  davs.     This  is  the  farthest  point  north  from 


l',,,    ;,:;.     Ti  oviN(  F  OF  ToTi'iLsK. 
Wheat,  IPOO  :  »>, 480,000  Inishels. 

uiiich  samples  ol  wheat  have  beru  ivrriv.Ml  at  (Mtavva. 
Wheat  ranges  in  Ku.v.^ia  to  f.lU  degrees  north  latitude. 
The  aceompanyinu  -nap  Imu^  thr  Sib.nai.  province  of 
Tobolsk  u  In.h  m  n'<M.  \  irldcd  C.  iso.odo  l.uslu-ls  of  wheat . 
Thero  is  thu->  evi.lenee  that  therr  are  po^^ibilities  of  thr 
(•xten^iou  of  wheat  arreag(>  in  (  ana. la's  northern  latitudes 
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The  breeding  of  new  wheats  is  one  of  the  methods  by 
which  it  is  hoped  to  make  wheat  encroach  on  the  nortlierly 
tracts,  and  amonf!;  the  varieties  already  bred.  Preston. 
Stanley,  and  .Marquis  are  the  tuost  promising,  ripening 
earlier  than  Red  Fife,  and  having  high  gluten  contents. 
Kowalewski,  the  Russian  investigator,  believes  that  the 
short  seasons  of  quick  growth  in  the  Xorth  gradually 
bring  about  in  hardy  wheats  an  early  ripening  habit  ;  and 
Dr.  W.  Saunders  is  nf  opinion  that  with  early  ri|iening 
cereals  this  habit  is  a  permanent  characteristic  which 
they  continue  to  manifest  when  grown  in  localities  where 
the  summer  season  is  longer. 

Transportation  will  certainly  play  a  large  part  in  the 
increasing  nf  the  wheat  acreage  in  Canada.     We  may  see 
in  the  future  some  of  the  land  to  be  traversed  by  the 
(rrand  Trunk  Pacific  Railway  in  W.>stern  Canada  become 
a  vast  wheat  tract,  and  possibly  a  part  of  the  land  to  be 
traversed  by  the  Hijdson   F?ay  Railway  :  then  there  are 
also  possi])le  vast  wheat  tracts  in  15ritish  Columbia.     The 
late  .Dr.  Dawson  and  fVoft^ssor  >hu  oun  credit  the  capa- 
biliticK  of  that  portion  of  the  Peace  River  \'allcy  l\ing 
within  British  Columbia  with  10.000,000  acres  of  wheat- 
land.     The  faitors  f(tr  success  in  these  regions  would  seem 
to  be  economic — the  opening  of  a  commerce   with   the 
Far  Fast,  and  a  mining  population  to  develop  the  mineral 
fields  of  the  Xorth-West  and  those  of  Hriti.^h  Columbia. 
The  Panama  Canal  may  also  prove  a  factor  in  |  roviding 
a  new  route  to  Furope  for  wheat,  whirh  will  probably  b(> 
conveyed  in  part  by  Manij)  ships  connng  from  the   lvd>{ 
m  ballast.     .Vlberta  sulTers  now   from  high  freight   rates. 
Some  of  the  tiuesl  grain  in  the  world  is  grown  in  ^VJberta. 
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,          I     .  „th     ukI  l->i-  a  (listauce  el  about   lo() 
.ten.  nortl>  aa.l  >"^'^;-         ,iueh  .s  graduaUy  m.reas- 
iu>^      Uu-  nearest   1  iM    I'"-   '  ,,t  ihp 
^     .           ^^,,„,.  „„.  „,„.„   rt,,as  ..1    Mauuc,  a  a        -. 
Latcl„-»an  u,v  l...u.c.a  scu.tl.ing  Uk.  s, uL-  ".■■'..  '" 

Iw    „:hI...U.-  ....".  All«.,-.u  an.  l..u,u«>..vhlU,n 

,,,.ul„.|      l,,-..'-a.-.llivivi.i.v,tlmt«l«lK..s,.a 

cents  1)11  I'li-uo.      i>  ^  ,      ■      .1       r  ..L-..^   tikI 

,,    win.   ana  gmng   to   Ln-rpool   via  tlu-    Uk.>  and 

M„nnval    .    handicappM  against   that    ^'■"^,   -^   ^^ 
Uat.4u.wanana^lanUohabythe.unerout..      11  >1 


rates,  hu^^vvvv.  ivoin   i-onU 


>  in  AllHTla  to  LiVfri)ool  \u 


i    ,|„.ulva,.tau.    -that  111..  l,..m.-.|.".tH..lM>l'"''^'^-'' 

;;:' a.;.,.  >.-:..■. .»,„.„  .1,....^ a..,.. 

.,,,1  ,|„,  ,,,,.1,,  ,-au..  ».u  iH.  ,,vaiiv  .-..a...  .a     V"i- 

,,,,,,,.a,,;ua.,l,ao.a„pro.aM..„U,,.i.a,...     .- 
i,   „,ll  I...  |..-a.K.  1..  =-l"|.  ^nnn  t..   l.."n.|».  all  III.    >«.» 

„  .1  Ti'.  ,.....„,  i,K.va....->i ^ vr:'z 

,„„v,.,„n..,.. al.v     l„iw.T.;.i.^..-.i.-lK.l-;t»     •'' 

;,.,..  ..x,,..m..,.H,    r.«....,   ,..»,.,«,  I.U.I...I-.  ana, nl'.Hn. 

The  exleiisions  oi  wheat    land.  !•>  nngatu>n  and      d 
,-,,,„ing-  in  Southern  Alh.rta.  Sou.h.m  Saskateh.uan 

.     nf    n>ir  '■   ''..'.unl.,a  w,ll    prohaWly   he  small 
ami    parts  ot  JmH'"   ■  .  .  h-.  .  ,     ,  ,i  .,. 

"  llrv-larmins  ■  expemnont«  a,,.  ...■»  l'.'":-  .  ..ml"'-!"!  a. 
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11(1    "  <li.v- 

he  suiuU 

(luctotl  at 

Soutluin 


Alberta,  and  at  the  Kamloops  Farm,  British  (.lumbia. 
Probably  ■■  (hy-taniung  ""  and  irrigation  nictli(Hl>  will  be 
combined  on  (he  (arms,  and.  as  in  the  L'nited  States, 
duersiecatiun  of  crops  may  result.  Whether  irrigation 
can  be  ai-plied  ec(,nomualJy  to  u  heat-raismg  depends 
largely  on  the  eost  of  water,  and  the  retiu-ns  fnjm  the  sale 
of  the  wheat,  'n  som.-  parts  of  Alberta,  notably  in  the 
irrigated  lands  of  the  Canadian  I'acifie  Railway  Company 
in  the  Bow  River  Valley,  it  is  said  to  pay  well.  As  a 
general  rule,  however,  in  Canada  irrigated  land  is  ik-voted 
largely  to  the  growing  of  cdfalfa.  whieh  is  a  crop  that 
returns  more  money  than  wheat. 

There  are  lands  lynig  idle  m  the  Kastern  I'lovinces 
more  vast  than  is  generally  reeognizetl  that  may  bfK.me 
future  wheat  lands,  antl  po.-„sibl_\  lands  now  under  other 
crops  may  be  .seeded  to  wheat.  This  may  eome  to  pass 
wiu-n  the  economic  advantages  of  eastern  lands  tor  whrat- 
growing  equal  tho-^e  ul  the  west.  Factors  bringing  about 
thi.s  equality  may  be  the  depleti.m  of  prairie  soils,  and 
comparative  nearness  to  markets.  Ivistern  Canada  ha.. 
I)een  foried  U)  engage  m  mixt-d  farming  by  .■(•on,,iiiu.  ami 
climatic  eonditicjiis,  and  so  her  wheat  output  has  declined  • 
but.  given  the  necessary  favourable  economic  conditioas, 
the  chances  are  that  her  wheat  production  will  materiallv 
increase. 

Canada  has.  like  th,-  Cnited  States,  the  transportation, 
marketing,  storage,  and  luiancial  lacilities  neee.ssarv  b«r 
the  development  of  uheat  production.  She  ha>  al.-o 
intelligent  lainu'is.  and  the  .-oil  an<l  -limaie  >uitab|,.  tor 
many  varieties  of  wheai.  Sh.-  possesses  an  advantage 
over  the   I'liiled  State's  in  her  greater  yield   per  acre  of 
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wheat,  whkh  IS  assigned  by  some  to  better  farming,  and 
bv  others  to  (limatie  and  soil  factors.  Doubtless,  ea-li 
t,"hu-  its  part.  As  in  the  Unitod  States,  little  intensive 
f-.rming  has  been  earried  on.  but  the  commencement  is 
evidenced  in  sir.aller  holdings,  rotation  <.f  crops,  and 
Mimmer  faUowmg.  and  Canada  shows  signs  <.f  using  all 
the  aids  to  agriculture  that  science  can  give,  or  may  be 

able  to  give. 

U  is  not  unwise  to  predict  that  future  wlieat  exportmg 
on  a  larger  scale  from  America  will  be  with  Canada  ratlu>r 
than  with  t he  United  Stat^^s  . .r  <>ven  Argentina.     No  ot her 
conclusions   are  possible  than  that  Canada  has  greater 
possibilities  of  an  immediate  and  rapid  increase  in  wheat 
produ.'tion  than  anv  other  country  in  America,  and  that, 
though  it  is  not  possible  to  gauge  all  her  poCnUialities  as 
a  wh.'at    producer,  vet    her   possible  future  wheat  lan.l. 
would  seem  to  b<'  greater  than  those  of  the  United  States 
,„-    Argentina.     The   probabilities  are  that   Xorth-West 
Canada  will  be  settled  like  the  North  Central  States  ot 
the  United  States,  and  while  diversified  farming  will  be 
carried  on.  it  will  not  be  practised  to  any  great  extent  in 
the  wlu-at  area  for  some  years  to  come.     Intensive  farm- 
im'  v.ll  be  prac1i.s."d  on  a  large  scale  in  the  older  districts 
first     and   as  the   population  increases,   this  system  wUl 
become  common.      British  Columbia-s  wh.  at-tields  may 
increase  to  an  appreciable  extent,  but  industries  such  as 
fruit-"rowing.  lumbering,  and  mining  will  engage  manv 
of  the  population.     The  l-a^tc-rn  Provinces,  by  adopting 
an  intensive  svstem  of  farming,  may  mcrease  then'  wheat 
,„„,,U.  but  it  will  be  lung  before  the  nee.l  for  this,  or  the 
advantage  in  it  will  aii-e. 
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Argentina. 

The  pfissibilitit'N  and  f)rf)babilitif-  (4  Arcontina  as  a 
wheat  j)r()<huer  have  not  rereiveci  mucli  serious  attention 
t'r.)ni  \\heat  exjjerts.  Slif>  is  usually  h)oke(l  upon  as  an 
undeveloped  cdunlry,  and  one  tar  from  her  markets. 
\\  hil'^t  llu-e  >.tat<-nient^.  are  und<inljtedly  true,  tliei'e  aiv 
yet  luajiy  indicaljnns  df  a  bri^dit  future  for  .\r<;entin<> 
wheat.  Conditions  are  ehanfring  for  the  better.  lOlova- 
tors  are  l)eing  built  at  the  ports:  the  niillinsj;  industry  is 
becoming  l)etter  organized  :  tlie  Department  of  Agrieul- 
ture,  established  about  t<-n  years  ago,  is  doing  excellent 
work:  transportation  facilities  are  ])eing  improved  :  the 
marketing  sy-^teni  is  slowly  deve!o])ing  into  a  more 
})erfeet  form:  the  light  localities  for  raising  wheat  ai'e 
being  more  certainly  determined  :  and  improved  methods 
of  farming  are  being  slowly  adopted.  With  his  great 
natural  advantages  of  climate  and  short  haul  to  the  sea- 
board, the  Argentine  wheat-producer,  making  the  best 
use  of  his  o])f)ort unities,  must  be  a  strong  competitor  in 
the  world "s  wheat  market.s. 

The  jtopulation  of  Argentina  increases  slowly,  and  w  ith 
such  slow  urowth  it  will  be  many  years  before  the  wheat 
tracts  are  fully  developed.  The  lullowing  figures  show 
the  growth  of  ))opulati 'n  : 


ISIi'J 
1872 
1888 
1895 
1000 


l.s.'in.j|.| 
•_',•_';!  1. 11  to 
3.1,-.s..t;{4 
:!.0.-)4.01 1 

{■.,S(i,",.i.,S4 


Immigration  mainly  sujiplies  the  labour  on  the  wheat- 
fields,    and     the     immigrants    ai'e    largely    Italian-^     .md 


294 


TIIT-:    FrTURE    OF    WHEAT   TN    AMERICA 


Spaniards.  During  the  period  l><r,7  to  190S.  2,594.0r,G 
Italians  and  Sj.aniards  emigrated  to  Argentina.  The 
total  immigration  was  3.17>!.4r)<). 

Farming  nietliods  in  Italy  and  Spain  are  poor,  and, 
though  there  are  signs  of  improvement  now.  the  immi- 
grants farm   by  the  old   methods  in  Argentina.     What 
Argentina    needs    is    capable    agriculturists    uith    ^ome 
eai)ital.     The  Argentine  Covernment  otfei-s  no  incentive 
1,,  poor  immigrants  from  the  best -developed  countries  in 
|r,„,,pe— Great    Britain.    (Jermany.    ami    France— but    is 
•  •onti'iit  to  attract  immigrants  from  .Mediterranean  lands, 
who.  though  better  adapted  to  the  conditions  of  climate 
and  labour.  %\  ill  only  d.-velop  the  country  very  douly. 
Onlv  a  small  poriic>n  of  the  settled  area  is.  as  yet.  pro- 
ducing even  half  the  yield  of  wheat  of  which  it  is  capable, 
it   Argenlina  can  increa.-^e  the  numl)er  of  the  light  type 
,,j    ■•roloni>t  "■  -the  one   who    huvs   his   land   on   a   per- 
manent   colony— her    i)rosperit\    will    be    mcu-e    assured. 
The  t<'mi)orary  -colonist.""  who  ])reaks  the  soil  of  new 
lan<l.  and  tlu>n  moves  to  a  new  district  at  the  end  of  his 
ti'rm    tends  to  make  conditions  worse  for  wheat  produc- 
tion.    This  latter  -colonist  "  owes  his  origin  largely  to 
the  m-owing  of  alfalfa,  a  clove  like  plant,  which  reciuires 
little  rain,  but  thrives  on  the  surface-water,  which  is  abun- 
dant on  Argentina's  fiat,  low-lying  j.lains.     Alfalfa  will 
not  grow  on  hard  unbroken  ground,  and  where  the  land 
is  such,  cereal  cultivation  is  necessary  for  at  least  thre(> 
years  to  reduce  it  to  ;i  fit  condition.     A  contract  is  made 
by  the  cattle-king-  with,  Picdmontese  or  Basque  ]ieasants 
to  break  the  soil,  and  grow  cereals  for  three  or  live  years, 
cither  lor  a  fixcl  rent  or  tor  a  p<rcentage  (4'  the  croj..  the 
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stipulation  Ix'iim  that  with  tlic  hisl  ycai'"s  sccil  alfalfa 
shall  be  sown  as  well.  It  is  >ai(l  that  as  alfalfa  is  moiv 
cultivated  the  stcickhearint,'  cajjaeities  of  Art^entina  will 
easily  he  trebled.  The  ^I'owth  of  alfalfa  may  affed  the 
wheat  aerea^e  to  a  considerable  extent  in  some  [lart-; 
whether  it  will  check  the  conlinued  inci'ea-e  of  wheat 
aereai^e  will  depend  laruely  on  the  return-  fi'om  \\  heat 
and  stock  raisinii  respect i\'ely. 

!>rawl)acks  to  wheat  ;)roduction  are  the  dittieulties  of 
the  labour  probletn.  the  laek  of  storaiie  facilities,  the  poor 
marketinic  -ysteiii.  the  laek  of  financial  aid  to  the  wheat- 
growers,  the  vast  size  of  tlu'  farms,  the  lack  of  rot  ition 
in  many  part-^.  the  uikhI  of  moi'c  transportati(~>n  facilities 
the  climatie  disadvantages,  and  the  scourge  of  locusts. 
Another  drawback  is  that  the  (iovernment  is  not  too 
'table.  Stat<' -manlike  (pialities  are  sometimes  absent  in 
the  rulers,  and  j)ublic  morality  is  but  now  findiriL;  a  place. 
The  wheat-grower  <'annot.  therefore,  feel  that  sense  of 
security  that  is  j)ossible  in  Canada  and  the  United  States. 

\'arious  estimates  have  been  made  of  possibh-  wheat 
lands  in  Argent ir.a.  Senor  Tidblom.  an  authority  an 
Argentine  agriculture,  says  :  ""  It  is  absolutely  impossible 
to  predict  the  growth  of  wheat  territory,  but  there  are 
mori'  than  SO.uoo.odo  acres  in  the  Kepublic  that  could 
innntHliately  be  devoted  to  successful  wheat-farming,  if 
w(>  Isad  the  farmers  to  do  it.""  .Mr.  William  (ioodwin, 
F.R.Ci.S..  wrote  in  is'.t,"):  •"  If  one-half  of  the  supposed 
r;uitable  land  were  to  produce  a  <rop  of  lo  bushels  of 
wheat  per  acre,  the  result  wouJd  be  I  .l';{7..s1  ."i.OdO  bushels." 
I'o.ssibly.  wheat  could  be  grow  n  in  all  regions  of  Argentina. 
with  the  exception  of   those  south  of    Is  degrees  south 
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latitude,  the  stony  ridges  in  Chubut  territory,  the  moun- 
tainous ground  north  or  south,  the  whole  country  north 
of  30  dcgnvs  south  latitude,  and  the  western  plateaux  of 
San  Luis  and  Mendoza.  Some  idea  of  the  possible  extent 
of  wheat  territory  ean  be  formed,  but  all  that  can  be 
safely  said  now  is  that  the  wheat  acreage  in  Argentina 
is  yearly  increasing,  and  getting  into  a  region  of  very 
great  extent,  and  of  an  adaptability  superior  to  that  of 
the  region  in  which  it  was  started,  and  that  development 
will  depend  largely  on  population,  and  the  extension  of 
railways  and  river  navigation.  If  -uitable  settlers  go  to 
Argentina  in  large  numbers  and  stay  there,  then  it  is 
possible  for  a  tremendous  production  of  wheat.  Railway 
fer\-ice  will  doubtless  be  provided  as  fast  as  there  is  a 
demand  for  it.  but  there  does  not  seem  to  be  much 
prospect  that  the  roads  will  be  materially  improved  for 
some  time  to  come. 

Argentina  could  increase  her  \\heat  production  by  the 
introduction  of  "dr'^iig!  -csisiinj  "  wheats  in  the  seir" 
arid  parts,  by  irrigation,  and  by  "  dry-farming,"  but  the 
need  for  these  has  not  yet  arisen.  Intensive  farming  will 
doubtless  be  long  before  it  is  adopted  universally.  A 
factor,  indicating  that  diversified  and  intensive  farming 
will  be  adopted  in  the  future  in  the  wheat  tracts,  is  that 
land  is  steadily  rising  in  price.  Small  holdings  are  slowly 
increasing  in  Argentina,  but  it  will  probably  be  many 
years  l>efore  the  large  farms  generally  decrease  in  size. 

Considerations  of  soil  and  climate  lead  to  the  con- 
clusion that  Argentina  can  never  ho|x)  to  rival  Canada 
and  the  United  States  in  the  production  of  "strong" 
wheats,  but  the  breeding  of  new  wheats  ma\-  improve  the 
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quality  and  increase  the  production,     ft  is  si)eficilly  note- 
wort- y  that  the  Argentine  soils,  though  classed  as  fertOe. 
suffer  in  comparison  with  the  M,ils  cf  ("auada.     Russia,  on 
her  •■  black  lands. "■  has  the  advanta^^e  in  production  ov«r 
Argentina,  if  careless  and  ignorant  inetlK.d.  of  agriculture 
shall    .'ontinue    to    prevail    in    .Argentina.     The    pre->n^ 
methods  of  fanning  can   only   l)e   successfully   follow(.<l 
upon  virgin  soils,  and  Argentina  ruH'ds  to  (onsidei  the 
future,  when  all  the  new  lands  shall  have  been  scratcdied 
over.     The  Argentine  Department  of  Agricult  un-  is  awar- 
of  the  ignorance  of  the  majority  of  the  wheat -growers  and 
has  recommended  them  tf)  plough  mor.>  deeply,  to  select 
the  best  seed,  and  to  rotate  crops.     Better  farming  must 
come,  if  the  country  is  to  comix^te  strongly  in  the  world's 
wheat  markets,  and  this  Argentina  can  only  secure  l)y 
giving  examples  to  her  ignorant  wheat  fariners,  for  they 
are  too  illiterate  to  be  reached  through  printed  matter.  ' 
Argentina   must   for  many  years   rely  upon   the   pro- 
duction   of    raw    materials.      Stock-raising    and    cereal 
production  mast,  uom  th(>  conditions  of  soil  and  climate, 
and  the  quality  of  the  labour,  be  the  main  industries! 
The  condition  of  agriculture  in  Argentina  is  partly  due 
to  the  fact  that  stock-raising  cast  it   into  such  a  deep 
shadow,    that   it  could   not    thrive.     The   tilling  of   the 
soil   has   been  rather  looked  down  u})on  by  the  cattle- 
kings,   who   owned   (and   .still   largely  own)'  the   greater 
part  of  the  good  land  in  the  country,  and  did  not  want 
it  broken  up.     They  would  neither  sell  nor  n-nt  the  land 
till  recently  for  cereal-growing.     "  Estancieros  "  (stock- 
raisers)  are  doing  their  part  now  in  the  development  (^f 
agriculture.     They  are  finding  it  v.>r\     •  ofitabh'  to  have 
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tlu.;r  natural  p'ass-land  l.rok<.n  u,.  l.y  ivrUrrs.  who  pay  a 
eo.,d  rental  for  wheat  lan.l.  and   h'ave  U   .ovMvd   w,tl, 
alfalta   at    lh.  .-.vl   ot   thrir  period.     Wlnle   tin-  ha--   in- 
creased tlir  wheal  t.n-itnry  'or  a  time,  yet  in  -..me  pavl^. 
where   the   conditions   are    permanently   favourahh-    tor 
alfalfa,  wheat  acreage  tends  to  decrease.     .Vltalta  rcpm-es 
more  water  than  wheat,  and  in  the  provincen  ..f  Cordoba 
and  Santa  Fe.  where  nearly  half  tl>e  annual  ramtall  .neur^ 
.lurin-  the  summer,  the  uheat-grower  ha>  nmny  anxiet  m^s. 
uhielTare  nnlv  htessings  to  the  alfalfa  farmer,     in  ls'.»... 

the  acreage  under  alfalfa  was  about    1  T.-.o. and   m 

l')()U  it  was  over  II.(MMMKK).  Attention  mu.t  be  paid 
also  to  the  growth  of  maize,  and  the  conditions  favourmg 
i1<  prn.ln.Unn  (m  the  i/.wer  Parana  and  it.  tnhutanes. 
ll.  prnduMH.n  ha-  mereased  over  iio  P-r  emt.  since 
1S95  Slmuld  th.'  r nit rd  States  cepse  to  export  maize, 
it  is  <,uite  p...,ible  thai  --m.'  iKirts  nf  the  wheal  tracts 
may  l>e  given  over  to  maize. 

Cattle  and  sIk-cj)  irarino;  have  so  far  bee.>  to.md  to  l.r 
more  prolitable  than  wheat-growing  in  Snutheiu  .\i-en- 
tina   but  it  is  possible  thai  the  futuix^  may  see  nineh  land 
under    wheat    in    Itio    Ne^^m    and    Chubut       The    W  eM, 
Cnh.nv  111  (  hnlml    made  a  gallant  alt.-inpl     hut   eireum- 
^tances  were  against  th.-m  at  the  tone       Nn  une  ran  aver 
thu    -n-ain  .aiinnt    br   rais.'d   in  a   latitmh-  u|    V2  tw    is 
degrees  nea,  the  level  uf  the  <ea.  and  the  fall  -i  irn-ular 
ami  insulHcient  rainfall  is  not  necessarily  a  l-ar  to  erop- 
raising.     (Jiven  a  very  active  demaml  to,    I'late    uheai. 
it  is  (phte  possible  that  at  -ane  ii..t  very  far-distant  date 
,h,,v  will  be  a  grain  export  trade  ho.n  the  pn.t.  .u.tl.  of 
Uahia  lUanca. 
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Possibly,  the  greatest  drawbtack  to  tlir  furtlier  (Ifwlo))- 
mcnt  of  the  wlicat  land--  in  AiL't-ntina  is  tli<'  -canily  of 
labour,  whicli.  by  cxislinp  conditions,  nui-t  (IcixikI  .in 
inniiijiraiion.  Land.  climat<>.  i'nd  I'ailroad-  nrv  available 
j»olfntial>  (if  Argentina,  but  labour  is  not  yet  assiirctl. 
However  extensive  and  productive  the  wheat-lands  ma\ 
))('.  and  hdwcver  ready  raibcad  capital  may  be  tu  pii-ii 
into  new  wjieat  regions,  there  can  be  no  increase  in  pro- 
duelioii  nil  a  large  -eale  willioiit  an  ade()uai(>  su]>pl\  ef 
-nitable  labour.  Tlii  'iil(je(  t  lias  received  nnieli  atlen 
lii  n  in  Argentina,  and  many  eau-e^  are  assigned.  The 
piincipal  reasons  L'iven  are  the  l»ad  administration  nf 
justice  and  the  iinp(»ition  of  oppressive  taxes  in  -oiih> 
of  tin  })rovinces.  1  neeriti''es  should  be  (ilTep'd  f d  t<  <  i'jners 
'n  viay  in  the  rduntiy.  Alany  of  tlieni  do  not  becmiie 
I  itizens.  and  there  is  much  emigration  back  to  |jn<i|K>. 
In  vonie  years  the  total  has  reaehecl  tlo  ooo  \eees- 
-^ai y  refoitii>  are  sloul\  Imt  surely  coming,  and  doubt- 
le-s    better    conditions    will     largely    solve    tlie    labour 

prolilelll. 

.\ot\\  ith^tanding  f  lu' di-~ad\  antaue-.  it  is  reasoualilc  to 
say  that  .\rgetitina  wiiii  In  r  \a-t  lands,  comparat  ivelv 
mild  climate,  and  her  -ign->  ot  auakcniiiLT  to  the  needs  of 
belti  1  conditions  iti  afrieultuie  lia^  \a-t  jio-^ibilif  ics  hu' 
wheat   pjodiiction. 

The  proliabilit iev  are  tliat  hei'  lutun  w  ill  be  a  brigln 
one  but  ile\  ilojiiiien*  willcoriic  -~louly.  I'robably  -^lle 
\\  i\]  be  passed  m  the  c\poitalion  ot  wheat  in  the  near 
fiiture  l)\  Canada  '  iit  -he  i--  likci\  to  keep  I  i  po-ition 
a-   the  third  wheal  c\p. . it  iim  count  r\  . 
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Ottif.r  Countries  of  America. 

'I'lie  ivTiiaininiz  whoat  (•(nintnc>  of  America  show  few 
siLMis  (if  even  minor  growth  of  ^\h(■at  prochietion.  Uni- 
cnav  seem-  1o  have  reached  a  ^-lationarv  ])osition.  Stock- 
raising  seems  to  be  more  profitable  than  wheat-growing 
in  nianv  parts.  h\  Chilf  there  arc  huge  extensions  of 
huui  not  en!livat4>(i.  ami  i1  is  a^utiied  ihat  Ciiiie  emihl 
easUy  produce  To  000.000  Im.-heis  of  wheat  on  T.oOOdOd 
acres.  Before,  however.  C'luk'  can  greatly  increase  lur 
wheat  out])ut.  she  must  ovenome  n)ost.  if  not  all.  of  the 
following  disadvantages  :  The  searcity  of  transporialion 
facilities  on  account  of  insufficient  railroads  from  east  to 
weft  to  connect  the  int<'rior  with  gi-od  -^hipping  ports; 
the  need  of  uidre  ^teilm^llip  lines  lor  the  exportation  of 
the  produce  ;  the  hiudi  freight  rates  ;  the  lack  of  sufhcient 
hibotir  as  in  Argentina  :  the  primitive  farmitiir  method>  : 
and.  tinally,  the  scarcity  of  ca]iital.  which  tends  to  create 
high  rates  of  interest  on  money  invested  in  farming. 
Mexican  agriculture  has  progressed  much  in  lecent  \(  ai-s. 
but  iv  n<'vertll(■Ie^■^.  practically  in  its  infancy,  and  the  ^oiI 
is  <  iilti\  ateii  to  only  a  limitcfl  ext^^nl  iJcttc'r  organization 
ol  land  and  labour,  tuceilicr  with  improved  uietliods  dt 
farming,  arc  e>.>ential  to  increa-ed  wheat  |iro(lu(tion  in 
M«'xico. 

It  is  safe  to  conclude  that  I'liiguay.  (  hile  and  .Mexico 
will  be  very  slo\\  in  further  developing  their  wheal  laiuls. 
and  that  it  is  improbable  that  the  dlher  rejiublicv  will 
ever  l>ec(itne  even  of  minor  importance  as  wheat-growing 
countries. 

In  confhi-ion.    it    i^   pcihaps   fitting  to  indicate   what 
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may  be  ;h(^  tiituro  ot  America  with  regard  tf)  the  problem 
<>t  the  \v()rlir>  wheat  supply.  ,  has  been  indicated  tliat 
the  United  States  wheat  exi)()rt  will  still  further  dcK-line, 
but  this  may  be  more  than  cf'unterbalaiiced  by  the 
increased  exportation  c^f  Canada  and  Argentina.  Eve*- 
though  tlie  \\(irkl">  wheat  demand  will  yearly  increase  a> 
pdpiilation  increa>es  and  nations  vith  a  low  standard  of 
living  addjil  uhrat  as  (hcii  <  hief  bread  product,  yet 
America,  it  wnuld  seem,  will  stili  keej)  her  place  as  a 
wheat  exporter.  'J'here  is  prol»ably  more  chance  <if  new 
wheal  lanfls  being  developed  in  America  than  in  Man- 
churia, arid  and  .semi-arid  Australia.  India,  and  the  other 
possible  wheat  lands  in  ^Virica  ami  ^-Wa. 
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